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APPENDIXI
C}_RACTERIZATION PLANS
APPENDIX I
CHARACTERIZATION PLANS
This appendix contains the characterization plans for all of the ii
s_ w_6_a_.L. _L_e _L_=_=_=_=_ _=_s are_l ..... types ied _-_'-...... g this ...... .... ._'-_+'_ I
arranged so that: first, there is a schematic of the circuit studied along with
common test conditions and a listing of tests performed; second, the tested
parameters and conditions of testing are listed; and third, the specific
schematics and test procedures are given for each test. This system is followed
for each circuit type.
4
The characterization plans are arranged in the following order.
Amplifier Circuits
i. Fairchild _A709
2. National Semiconductor LMI01
3. Amelco 807BE
4. Signetics SE501
Digital Circuits
I. Fairchild LPDTp.L9040
2. Fairchild LPDT_Lg042
3. Texas Instruments SN54L71
4. Texas Instruments SN54L20
5. Radiation, Inc. RD321
6. Radiation, Inc. RD310
7. DTL962 (Equivalent Circuits)
TESTPLANFORUA709AbIPLIFIER
Inverting
Input
Noninverting
Input
Input Frequency
Cc_npensat ion
(1) (8)
__ !7o)v+tC ::7
(_)
[--S_-- ¢_ -° Output
-- -o Output
}2) _ -- _) ] ] __ Frequency
(3) "_----" l " _1---- (4)
V-
TEST CONDITIONS :
i. Pin 4 -12 volts.
2. Pin 7 +12 volts.
3. Temperature 25 C.
TEST PATLANETERS :
I. Open loop gain.
2. Closed loop gain.
3. Input offset voltage.
4. Input bias current.
5. 4 Saturation voltage.
6. - Saturation voltage.
7. Cc_n,non mode reject$on ratio.
8. Input offset current.
9. Res$ stance.
CIRCUITTYPE: __A709
TESTNUMBER: 1
TESTTITLE: Open Loop Gain; Input Offset Current
TEST CONDITIONS:
"6
i. Connect circuit as shown.
2. Examine circuit for oscillation with Tektronix 551 oscilloscope.
3. Set HP3440A for I volt full scale.
4. Use Shielded wiring for all external circuits.
5. Measurement accuracy ±5 percent.
6. Use solid tantall_m capacitors for the 120 _fd values.
SCHE_IAT IC :
120 _fd 2.495 F_
To horizontal scope
input 12 0 _.fd
598.4 K_
Signal
_generator
-- i KHz triangular
i0 pf
2
3
4
8
7
6
5
-12.00 volts +1%
+12.00f_ HP ]
i_ 3440A
3 p
f
TEST PROCEDURE:
Verticle
scope
input
,
.
Determine gain from scope after calibration
AE
out
G- x 11,925.
AE.
In
To determine offset current measure output voltage with input
removed. Calculate offset current using formula:
400 nA
volt x Eou t •
CIRCUIT TYPE: L_AT09
TEST PROCEDURE CONTINUED:
TEST NUMBER: _!.
APPROXImaTE READINGS AND LIMITS EXPECTED
PARAMETERS [i" READINGS
Gain
IOFFSET
LIMITS DURING TEST
40,000
i00 nA
I0,000
0 - 500 nA
t
CO_IENTS :
Difficulties were experienced repeating offset current measurements.
Differences on the order of i0 nA between readings were normal.
CHARACTERIZATIONPLAN
CIRCUITTYPE: uA709
BASIC CONDITIONS i NOTES
-12.00 volts Pin 4
+12.00 volts Pin 7
Temperature 25 C
PARAMETER
Open loop gain
Closed loop gain
Input offset voltage
Input bias current
± Saturation voltage
Common mode rejection ratio
Input offset current
APP I
TEST_ . CONDITIONS
1 I Use triangular wave input and. record output.
I From oscilloscope obtain open loop gain.
!
__.
2 Amplifier tied down to a gain of i00.
The output voltage at zero input divided
by gain.
Average sum of both bias currents of the
input transistors.
Increase input voltage until output reaches
saturation. Use closed loop configuration.
Amplifier tied down to gain of i00. Input
signal was 0.i volt rms at i00 Hertz. CMMR
measured in volts.
Open loop configuration. Difference between
the input bias currents of the two input
transis £ors.
CIRCUITTYPE: UA709
jAi_l_..
PARAmeTER TEST
Resistance
CONDITIONS
Resistance between Pin 7 and Pin 8.
ENGINEER
REVISIONS:
L.J .P. DATE August I, 1967
CIRCUITTYPE: __A709
TESTNUMBER: 2
TESTTITLE: Closed Loop Gain, Input Offset Voltage, ± Saturation T._xrpl_
TEST CONDITIONS:
i. Connect circuit as shown.
2. Measurement accuracy ±2 percent•
+20.0 V
-20.0 V
1 V rms
i KHz
o2
4.99 K
500 pf
1
1% 2
4
1.5 K_ 5%
8
7
6
5
I
12.00 V
% ,
20 pf
-12.00 volts ±1%
TESI PROCEDURE:
E]AcVTVM
i. Set S 1 to Position 1 and 2 in succession and record output
voltage as -VsA T and +VsA T.
2. Set S I to Position 3 and record a-c output voltage as closed
loop gain (multiply by i00).
• Set S 1 to Position 4 and record output voltage (divided by closed
loop gain) as input offset voltage•
CIRCUITTYPE: !IA709
_TTEST PROCEDURE CO,,TINUED:
TEST N_IBER:
APPROXImaTE READINGS AND LIMITS EXPECTED
PARAMETERS
Gain
VSA T +
VOFFS ET
READINGS
i00
±ii volts
±i mV
CObDIENTS :
LIMITS DURING TEST
90
±8 volts
+5 mV
CIRCUITTYPE: _tA709
TESTNUMBER: 3
TESTTITLE: Input Bias Current
TESTCONDITIONS:
i. Connect circuit as shown.
2. Use Keithley Electrometer Mode] 600A on the voltmeter range.
3. Examinecircuit for oscillations.
4. Measurementaccuracy ±3 percent.
SCHEMATIC:
Kei thley
|Mode1
• 600A
±
L
i00 pf
II
i 8
2 7
3 6
4 5
-12.00 volts ±1%
+12 00 volts +1%
TEST PROCEDURE:
i. Read and record electrometer (multiply by 10-6 ) as input
bias current, lin BIAS"
CIRCUITTYPE: . _A709
TESTPROCEDS_ECONTINUED:
TESTNUMBER:
APPROXI_LATER ADINGSANDLIbIITS EXPECTED
PARAbIETERS
I°
in BIAS
400 ,IA
LIMITS DURING TEST
None
CO_D_NTS :
This measurement is actually the average sum of both input transistor
bias currents.
CIRCUITTYPE: uA709
TESTNUMBER: 4
TESTTITLE: CommonModeRejection Ratio
TESTCONDITIONS:
i. Connect circuit as shown.
2. Match I0 K_ and 1 I_] resistor to 0.02 percent.
. Use Princeton Applied Research Model PAR-8 lock-in amplifier.
Calibrate lock-in amplifier at i00 Hz in accordance with
instruction manual.
4. Adjust signal generator (Model HP651B) for 0.i volt rms at
i00 Hz.
5. Examine circuit for oscillations.
6. Measurement accuracy -+5 percent.
SCHEMATIC :
651B ___AF/_ ______I 3"
Termination _L l -12.00 -+1%
8
7
6
5
J (
• (
12.00 volts
>
I '
-i-3 pf
IM_
•+1%
TEST PROCEDURE:
Lock-in
Ampli-
fier
. Adjust lock-in amplifier phase control for maximum meter
indication.
2. Read and record output voltage (lock-in amplifier) as CMRR
in volts.
[Ein ..... 7
= [ x ,.oo,j3. CMl<Rdb -20 log Eout
CIRCUIT TYPE: _A709
TEST PROCEDURE CONTINqTED:
TEST NUMBER:
APPROXI_[ATE READINGS AND LIMITS EXPECTED
................................
PARAMETERS
CMRRd b
CMRR
mV
READINGS
-90
0.20
LIMITS DURING TEST
None
None
CO_D_NTS:
Difficulties were experienced in matching input resistors to the close
tolerance specified.
CIRCUITTYPE: _A709
TESTNUMBER:_.5____
TESTTITLE: Resistance
TESTCONDITIONS:
i. Connect circuit as shown.
2. Set HP3440Afunction switch to the i000 _A range
3. Measurementaccuracy +3 percent.
SCHEMATIC :
_j
TEST PROCEDURE:
F
w
i
l
i
i
2
3
4
8
7
6
5
__ HP344 0A
0.i0 volt +1%
i. Record current as IR and compute resistance using the following
formula :
0.i0
R -
IR
CIRCUITTYPE: _!A709
TESTPROCEDURECO._,_TINUED:
C
TEST NUMB_:R: --
APPROXI_IATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS
R i0 K
LIMITS DURING TEST
None
CO_DIENTS:
TESTPLANFORLM 101 AMPLIFIER
++
Balance
Inputs
÷
(3)
(5)
Balance
TEST CONDITIONS:
i. Pin 4 -12 volts, -5 volts.
2. Pin 7 +12 volts, +5 volts.
3. Temperature 25 C.
Compensation
put
TEST PAP_HETERS:
i. Open loop gain.
2. Open loop gain (at VCC = +5 volts and VBB = -5 volts).
3. Closed loop gain.
4. Input offset voltage.
5. Input offset voltage (at VCC = +5 volts and VBB = -5 volts).
6. Input bias current.
7. + Saturation voltage.
8. - Saturation voltage.
9. Common mode rejection ratio.
I0. Input offset current.
Ii. Power supply current.
CHAP_,CTEF,IZATIONPI_\N
CIRCUITTYPE: LM 101
BASICCONDITIOT$S NOTES
-12 volts Pin 4
+12 volts Pin 7
Temperature 25 C
+5 volts Pin 4
-5 volts Pin 7
PARAMETER
lligh gain mode
Iiigh gain mode (+-5volts)
Closed loop gain
CONDITIONS
Use triangular wave input. From V. versus
in
Vou t plot obtain gain. Repeat same measure-
2
ment at VCC, VBB = +-5 volts.
Amplifier tied down to gain of I00.
Input offset voltage
Input offset voltage (+-5
volts)
Input bias current
+- Saturation voltage
Common mode rejection ratio
Input offset current
4
The output voltage at zero input divided by _"_
gain. Operated under closed loop conditions
(i00). Repeat same measurement at VCC , VBB =
5 volts.
Input to grol.nd - open 1_oop configuration.
Average sum of both input transistor bias
currents.
Increase input voltage unt_l output reaches
saturatioa. Use closed loop configurat,_on.
Amplifier tied down to gain of 100. Input
signal was 1.0 volt rms at 100 Hz. CMtd_
measured in volts.
Open loop configuration. Difference between
the input bias current of the two input
transi st:ors.
CIRCUIT TYPE: LM i01
TEST NUMBER : 1
TEST TITLE: ,__High Gain Mode
TEST CONDITIONS:
i. Connect circ(lit as shown.
2. Examine circuit for oscillations with Tektronix 551.
3. Use shielded wiring for all external circuits.
4. Measurement accuracy +5 percent.
5. Adjust potentiometer for zero volts dc on Pin 6.
SCH_TIC:
m
llorizo_tal scope • 5 M 1%
input _ _50 f)i_ _Triangular 1%
wave
generator _
i 3"
14
TEST PROCEDURE:
-12 volts
-+1%
8
f
7
6 /
5
5M
+12 volts
-+1%
Vertica_
scope
.
,
Determine gain from scope after calibration using tile
' AEou t
relation G - x i00 K.
AE.
In
Repeat measurement with voltage at Pins 4 and 7 at -5 and +5
volts, respectively.
CIRCUITTYPE: LM !01
L,
PARA_IETER
Supply current
EST CONDITIONS
Closed loop gain of i00.
circuit and load.
Power drain by
ENGINEER
REVISIONS:
L .J.P. DATE September I, 1967
CIRCUITTYPE: LM i01
TESTPROCEDURECONTINUED:
TESTNUMBER: i
^
APPROXI>LATE READINGS AND LIMITS EXPECTED
PARAMETERS
G
READINGS
I00 K
LIMITS DURING TEST
i0 K
CO_EqENT S :
CIRCUITTYPe: LM iul
TESTNUMBER:2
Closed Loop Gain, Input Offset Voltage, ± Saturation Levels andTEST TITLE:
_uppiy _uFrent
TEST CONDITIONS:
I. Connect circuit as shown.
2. Examine circuit for oscillations.
3. Measurement accuracy ±2 percent.
SCHE5LATIC : 50 _ i%
1
_L _4
-- 2
• gr°undo 3 5 K 17o
_ _ 3
420 V
< V
volt rms ]
}IP65IA |
I
-- L.- _f -12 volts
• ' ± 1%
i
TEST PROCEDURE :
I] 33 pf
HP344 0A
ammeter +12 .vol
'+1%
7
1
6
4. ,3 I I HI _"
BaIlentin _Model No. ---
93-6O
a-c voltmeter -----
i,
o
Set S] to Position i a_d 2 in succession and record d-c DVM
readiLlg +VsA T and -VsA T.
Set S 1 to Position 3 and record a-c DVM (multiply by i00) as
closed loop gain.
3. Set S_ in Position 4 and record d-c DVM reading (divide by
close_ loop gain) as input offset voltage. Also record ammeter
readiLlg as st_pply current.
4. Repeat offset vo]tagc measurement for supply voltages of
+5 volts.
.°
CIRCUIT TYPE: LM i01
TEST PROCEDURE CONTINUED:
TEST N_IBER:
t
APPROXIMATE READINGS AND LIMITS EXPECTED
PARAMETERS
Gain
VSAT ±
VOFFSET
READINGS
i00
±ii volts
±I mV
LIMITS DURING TEST
90
±8 volts
±5 mV
CO_IENTS:
CIRCUIT TYPE: ,.,vlul
TEST N_qBER: 3
TEST TITLE: Input Bias Current
TEST CONDITIONS:
I. Connect circuit as shown.
2. Use Keithley Electrometer Model 600A on the voltmeter
range.
3. Examine circuit for oscillations.
4. Measurement accuracy +3 percent.
SCHEmaTIC:
Electrometer
b
TEST PROCEDURE:
I,
33 pf
i 8
2 7
3 6
[% I
4 5
-12 volts
-+I%
+12 volts
+ 1%
-6
Read and record e].ectrometer reading (multiplied by i0
as input bias current, lin BIAS"
CIRCUITTYPE: LM I01
TESTPROCEDURECONTINUED:
TESTNUMBER:
P
I
APPROXI_D\TE READINGS AND LIMITS EXPECTED
PARAMETERS
I°
i n BIAS
READINGS
200
LIMITS DURING TEST
None
CO_D_NTS:
This measurement is actually an average of both input transistor bias
currents.
CIRCUITTYPE: LM lul
TESTNUMBER:
TESTTITLE: CommonModeRejection Ratio
TESTCONDITIONS:
I. Connect circuit as shown.
2. Match i0 K and 1 megresistors to 0.02 percent.
3. Calibrate the Princeton Applied Research Model PAR-8 lock-in
amplifier in accordance with instruction manual.
4. Examinecircuit for oscillations.
5. Adjust signal generator output for i volt rms at i00 llz.
6. Measurementaccuracy -+5percent.
i. 0043 M_
SCIIEMATIC:
[}33 pf
10.199 K_ _ 2
,.oo oI
Termina ti°nl I -12 volts
-7 l -+l°i_
TEST PROCEDURE:
8
7
6
5
J
+12 volts
I. Adjust lock-in phase for maximum meter indication.
PAR- 8 '-
lock-in amp i__
2. Read and record output voltage (lock-in amplifier)
as CMRR in volts.
(Ei_)
3. CMRRdb = -20 log _-- x Gain (i00).
Out
I
67[AIsign 
CIRCUIT TYPE: LM i01
TEST PROCEDURE CONTINUED:
TEST N_IBER: 4
4
APPROXI_[ATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS LIMITS DURING TEST I
CMRRd b
CMRR
mv
-9O
0.20
None
None
CO_,[ENTS:
This measurement could not be repeated after the irradiation test.
CIRCUITTYPE: LM Iui
TESTNUMBER:
TESTTITLE: Input Offset Current
TEST CONDITIONS:
i. Connect circuit as shown.
2. Examine circuit for oscillations with Tektronix 551.
3. Measurement accuracy +5 percent.
SCHEHAT IC :
i M
TEST PROCEDURE:
N
1%
L
i
2
3
4
± 1%
33 pf
11
IM i%
DVM ]
±
+12 "_oI
v
+1%
l,
2.
Measure and record d-c output voltage.
C_upute offset current, lOS, using the following formula
i nA
lOS - mV x Eou t (mV).
CIRCUITTYPE: LM i01
TESTPROCEDURECONTINUED:
TESTN_iBER:
I
ij
!.
B
APPROX.'lATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS LIMITS DURING TEST
IOS
40hA 200 nA
COI,D[ENTS :
TESTPLANFOR807 BEAMPLIFIER
Input
frequency
compensation _Z
Inverting inpu
_--o(3)
_--'_') '_-[ ': _v_-1(--_ 9) Output
output _3 J 1
frequency _ _ (8
compensation J
I
TEST CONDITIONS:
i. Pin 5 -12 volts.
2. Pin I0 +12 volts.
3. Temperature 25 C.
TEST I_ARAMiTIERS :
l.
2.
3
4
5
6
7
8
9
Open loop gain.
Closed loop gain.
Input offset voltage.
4- Sat:uratSon voltage.
- Saturation voltage.
Input: b_as current.
Input offset currc.nt.
Commcm mode rejection.
ResJ stance.
CIRCUITTYPE: 807 BE
• PARAmeTER
Resistance 5
CONDITIONS
Resistance between Pin 1 and Pin I0.
ENGINEER ____L.j.P. DATE June 26, 1967
REVISIONS:
CHARACTERIZATIONPLAN
CIRCUITTYPE: 807 BE
BASICCONDITIONS
-12 volts Pin 5
+12 volts Pin iO
Temperature 25 C
NOTES
PARAMETER !APP.
_ESTI
Open loop gain
Closed loop gain
J
i
i2
Input offset voltage
CONDITIONS
Use triangular wave input and record output.
From oscilloscope obtain open loop gain.
Amplifier tied down to a gain of i00.
The output voltage at zero input divided by
gain.
± Saturation voltage
Input bias current
Common mode rejection ratio
Ii1put offset current
Increase input voltage until output reaches
saturatio_l. Use closed loop configuration.
Average sum of both bias currents of the
input transistors.
Amplifier tied down to gain of i00. Input
signal was 0.i volt rms at I00 Hertz. CMRR
measured in volts.
Open loop configuration. Difference between
t|te input bias currents of the two input
tratlsislors.
CIRCUITTYPE: 807 BE
TEST NUMBER: 1
TEST TITLE: Open Loop Gain; !n_put Offset Current
TEST CONDITIONS:
i. Connect circuit as shown.
2. Examine circuit for oscillation with Tektronix 551 oscilloscope•
3. Set HP440A for I volt full scale.
4. Measurement accuracy ±5 percent.
5. Use shielded wiring for all external circuits.
. Use solid tantalum capacitors (120 _fd).
2.5075 M_
bSCHEMATIC : -_ 2
jTo horizontal -1-- 1 0 _fd
+I I2.5M 1%---]
 gii!:ato
1 O0 volts
triangular ±1%
TEST PROCEDURE :
i0
9
?
Vertical scope
input
+12.00 volts
100 pf
8 --q
50 pf'-7
1
_. ---_--
I. Determine gain from scope after calibration using formula:
•
AE
out
- x 11,830.
, G A-__in
To determine offset current measure output voltage with input
removed. Calculate offset current using formula:
400 nA
lOS - volt x Eou t.
CIRCUITTYPE: 807 BE
TESTPROCEDURECONTINUED:
TESTNUHBER: ]
i
APPROXIbbITE READINGS AND LIHITS EXPECTED
PARAHE T ERS
Gain
IOFFS E T
READINGS
60,000
I00 nA
LIMITS DURING TEST
i0,000
0 - 500 nA
COHHENTS :
Difficulties were experienced repeating offset current measurements.
Differences on tile order of I0 nA between readings were normal.
CIRCUITTYPE: 807 BE
TESTN_IBER: 2
TESTTITLE: Closed Loop Gain, Input Offset Voltage _C_L._,± Saturation Level__
TEST CONDITIONS:
I. Connect circuit as shown•
2. Measurement accuracy ±2 percent.
!
49.9 1% 4990 1%
|SCHEMATIC: .__i K 5%
_L-------_4 2_
"2" -
o3
4990 1%
:-20.0 V o2
-20.0 V
1 volt rms
1 I0
2 9
3" 8
4 7
5 6
-12.00 volts
+ 1%
____<
47 pf
TEST PROCEDURE:
+12.00 volts
+ 1% _ HP
x_____. 1 I 344 0ADVM
A-C voltmeter
•
•
J •
Set S 1 to Position 1 and 2 in succession and record output voltage
as -VsA T and +VsA T.
Set S 1 to Position 3 and record a-c output voltage as closed loop
gain (multiply by I00).
loop gain) as input offset voltage.
TESTPROCEDURECONTINUED:
CIRCUITTYPE: 807 BE
TESTN_IBER: 2
!
w
!
APPROXI_D\TE READINGS AND LIMITS EXPECTED
PARAMETERS
Gain
VSA T +_
VOFFSF.T
READINGS
I00
ill volts
±i mV
COb_IENTS :
LIMITS DURING TEST
90
±8 volts
± 5 mV
CIRCUITTYPE: 807 BE
TESTN_IBER:
TESTTITLE: Input Bias Current
TESTCONDITIONS:
I. Connect circuit as shown.
2. Use Keithley Electrometer Model 600A on the voltmeter range.
3. Examine circuit for oscillations.
4. Measurementaccuracy +3 percent.
SCHE_IAT IC:
Fslec tr ome ter
.
TEST PROCEDURE:
IIM i?_
-- - 12.00 volts
-+1%
1 i0
2 9
3" 8
4 7
5 6
+12.00 volts
-+1%
i
--I
__7 50 pf
50 pf
i. Read and record electrometer (multiplied by 10 -6 ) as input bias
current, lin BIAS"
CIRCUIT TYPE: 807 BE
TEST PROCEDURE CO_$TINUED:
TEST NUMBER: 3
W
APPROXI>LATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS _ LIMITS DURING TEST
I.
In BIAS
400 nA None
CObDIENTS :
This measurement is actually the average sum of both input transistor
bias currents.
CIRCUIT TYPE: 807 BE
TEST NUMBER: 4
TEST TITLE: _C°mm°n Mode Re_ection Ratio
TEST CONDITIONS:
i•
2.
3.
•
,
6.
SCHEMATIC :
" 50_
Termination
TEST PROCEDURE:
Connect circuit as shown.
Match I0 K_ and 1 _ resistors to 0.02 percent.
Use Princeton Applied Research PAR 8 lock-in amplifier.
C_libr_te lock-in amplifier at !00 Hz in accordsnce
with instruction manual.
Adjust signal generator (Model HP651B) for 0.i volt rms
at I00 Hz.
Examine circuit for oscillations•
i0 K_
i0 K_
Measurement accuracy +5 percent.
2
3"
4
i2.00 volts
-+1%
i0
9
8
7
6
+12.00 vo
+ 1%
I00 pf
-_I _j_
ts
PAR 8
lock-in amplifier
I K5%
Signal generstor_651B Fi
• Adjust lock-in amplifier phase control for maximum meter
indication.
2. Read and record output voltage (lock-in amplifier) as
CMRR in volts.
FErn x Gsin (i00)_
3" CMRRdb = -20 L°g I Eou t j
TESTPROCEDURECONTINUED:
CIRCUITTYPE: _____
TESTNUMBER:__._4
APPROX.,bITEREADINGSANDLIMITS EXPECTED
PARAMETERS [i" READINGS
CMRRdb
CMRR
mv
-90
0.20
LIMITS DURING TEST
None
None
CO_D[ENTS :
Difficulties were experienced in matching the input resistors to the
clo_c tolerance specified.
CIRCUITTYPE: 807 BE
TESTNUMBER: 5
TESTTITLE: Resistance
TESTCONDITIONS:
i. Connect circuit as shown.
2. Set HP3440Afunction switch to the I000 _A range.
3. Measurementaccuracy ±3 percent.
SCHEMATIC:
_t
Ammeter
m
i
2
3"
4
5
i0
9
8
7
6
_> +0.I volt
±1%
TEST PROCEDURE:
•
Record current as IR and compute resistance using the
following formula:
0.i0
R -
I R
CIRCUIT TYPE: 807 BE
TEST PROCEDURE CONTINUED:
TEST N_IBER: 5
APPROXIMATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS
R 20K
LIMITS DURING TEST
None
CO,_h_IENTS :
TESTPLANFORSE 501GAMPLIFIER
• )
h_ (8) (7) p/'
• o-k _o
(zo)
(
(9) .i i6)
(3)
(l)
(2)
$
TEST CONDITIONS:
i. Pin 5 +6 volts.
2. Temperature 25 C.
TEST PARAmeTERS :
io
2
3
4
5
6
7
8
9
Voltage gain.
D-C output level.
D-C input level.
+ Saturation voltage.
Resistance.
Transistor leakage current.
Transistor gain 50 #IA, I0 mA.
Transistor base-to-emitter voltage 50 lIA, I0 mA.
Gain ratio.
CHARACTERIZATIONPL4N
CIRCUITTYPE: SE 501G
BASICCONDITIONS
+6 volts Pin 5
Temperature 25 C
II
!
I
I
NOTES
PARAmeTER
Volt age gain
D-C output level
D-C input level
-+ Saturation voltage
Res is tance
Transistor leakage current
Trans_st.or gain
.EPP
EST CONDITIONS
Closed loop voltage gain with amplifier
operated at highest gain mode.
I
1 IOutput voltage with a-c ground applied
Iinput.
to
1 IQuiescent input
level.
3
4
Negative saturation with input grounded.
Positive saturation with input at +i.0 volt.
Resistance between Pins 9 and i0.
Collector to base leakage current of output
transistor.
Calmlon em_tter current gain at 50 l_A and i0 mA
of collector current.
CIRCUITTYPE: SE 501G
PARAmeTER
Transistor base-to-
emitter voltage
Gain ratio
CONDITIONS
Output transistor VBEat 50 _A and i0 mA
of collector current.
Ratio of commonemitter current gain taken
at i0 mA and 50 _A of collector current.
ENGINEER
REVISIONS:
L .J .P- DATE August 15, 1967
CIRCUITTYPE: SE 501G
TESTNUMBER:I
TESTTITLE: Gain, +VsAT, D-C Input, and Output Levels
TEST CONDITIONS:
i. Connect circuit as shown.
2. Examine circuit for oscillation with Tektronix 551 oscilloscope.
3. Measurement accuracy +5 percent.
4. Use shielded wiring for all external circuits.
SCHE_b\T IC :
TEST PROCEDURE:
S1
i i0
4
5 ___6_J
+6.00 volts -+1%
5
Signal
Generator
O. Ol volt
i KHz
2
5 4 I 3
1"
_@I.0_ volt•. .41°%
3 47 11f8 HP
: DV
tim
i. Place switch in Position 1 and record reading on HP3440A
as -VsAT.
2. Place switch in Position 2 and record reading on HP3440A
as +VsA T.
3. Pleace switch in Posit_on 3 and record reading on Ballantine
No. 320 as gain (multiply by i00).
4. Place s_itch in Pos_t_[ou 4 and record }IP341+0A reading as V. •
in
5. Place switch in l'osition 5 and record IIP3440A reading as V
out
CIRCUITTYPE: SE 501G
TESTPROCEDURECONTINqTED:
TESTN_IBER:
P
APPROXImaTEREADINGSANDLIMITS EXPECTED
PAR_AMETERS
Voltage gain
-VsAT
+VsAT
Vin
Vo_u_L
READINGS
5O
i. 9 volts
5.2 volts
0.9 volt
3.7 volts
CObSIENTS:
LIMITS DURING TEST
30
2.5 volts
4.6 volts
None
None
CIRCUITTYPE: _ SE 50_
TEST NUi',_BER: .__j
TEST TITLE: Resistance
TEST CONDITIONS:
1. Connect circuit as shown.
2. Set HP3440A function switch to i0 mA range.
3. Measurement accuracy +2 percent.
SCHE_IAT IC :
1 i0--
2 9
3 8
4 7
5 _6
lIP
344 OA
0.i volt +1%
:.
TEST PROCEDURE:
. Record current as IR and calculate resistance using following
fQrmu la :
0.i0
I R
CIRCUIT TYPE: SE 501G
TEST PROCEDURE CONTINUED:
TEST N_IBER:
I
F_
APPROXI_D\TE READINGS AND LIMITS EXPECTED
PARAHETERS READINGS LIMITS DURING TEST
R 5K_ None
CO_.IENTS:
CIRCUIT TYPE: SE 50[G
TEST NUMBER: 3
TEST TITLE: Transistor Base Leakage
TEST CONDITIONS:
i. Connect circuit as shown.
2. Use Keithley Electrometer Model No. 600A.
to 0.01 range.
3. Measurement accuracy +3 percent.
Set multiplier
SCHE_LATIC:
TEST PROCED[[RE:
i
2
3
4
- .00 volts
I0
9
8
7
6
*1%
A
I
I
°.
i
Electrometer
I. Measure and record electrc_neter reading as leakage current,
ICB O"
CIRCUITTYPE: SE 501G
TESTPROCEDURECONTINUED:
TESTNUMBER:
APPROXI},IATEREADINGSANDLIMITS EXPECTED
PARAMETERS READINGS
ICBO i x I0 -I0 A
LIMITS DURINGTEST
None
CO_._NTS:
CIRCUIT TYPE: SE 501G
TEST NUHBER:
TEST TITLE: Transistor Current Gain, Base-to-Emitter Volta_e_ and Gain RnT_i.o--
TEST CONDITIONS :
io
2.
Connect circuit as shown.
Set Keithley 601 meter to i0 -I ampere scale. For 50 _A
measurement use 0.001 multiplier. For i0 mA measurement
use 0.I multiplier.
SCIIEMATIC :
TEST PtvOCI_[ [lxt;,:
I
2
3'
4
3.00 voits ±1%
I0
9
8
7
6
Keithley 600A_
DVM
_g_ Keithley 601
i. Starting with VX at zero volts, adjust VX for IC = 50 _.A,
i0 mA (IC = IE - IB).
2. Record IB and VBE at each step.
3. Calculate gain from relation _ = IC/I B.
4. Do not permit ]E to exceed 15 n_E. VX must be turned to zero
volts prO. or to removal1 or _usertion of each device.
CIRCUIT TYPE: SE 501G
TEST PROCEDURE CONTINUED:
TEST NUMBER:
. Calculate the gain ratio as follows:
Gain ratio = B(IO mA)
B (50 _A)
w
APPROXIMATE READINGS AND LIMITS EXPECTED
PARAMETERS fi READINGS LIMITS DURING TEST
(50 _A)
B (10 mA)
VBE (50 1.1A)
VBE (i0 mA)
Gain ratio
30
60
0. 650 volt
0.820 volt
2
None
None
None
None
None
CO,'-.5IENTS :
TESTPLANFORLPD'I_LL90-q2GATES
(4) o--!#_-
I"_
(5)°---I_-
(6) o--_._--
(3) o---
(14)
_____ VCC
(7)
-i-'i --° (11)
-_t-_ (12)
-_t--_ (13)
--o (lO)
TEST CONDITIONS :
I. Pin 14 - 5.0 volts.
2. Pin 7 - ground.
3. Temperature 25 C.
TEST PAP.A?IETERS :
1. Output voltagc ]evels (Vot I, VOL ).
2. Input voltage levels (.VItt, VIL).
3. Input leakage current.
4. Input diode forward vo]tage.
5. Input drive cuYrent.
6, Resistance.
7. Propagot_on delay.
8. Circ. ui t gain.
CHARACTERIZATION PLAN
CIRCUIT TYPE: LPDT_L 9042
BASIC CONDITIONS NOTES
VCC = 5.00 volts on Pin 14
Ground Pin 7
Temperature 25 C
VMIN ONE = 2.45 volts
VMAX ZER O = 0.25 volts
|APP
PARAMETER TEST CONDITIONS
Output voltage levels
VON E , VZERO
Input voltage levels VON E,
VZERO
Input leakage current
Input diode forward
voltage
Input drive current-
Resistance
Propagation delay
2
3
4
5
At fan-out of i0 (R = 4 K_).L
For VOII, Vin = 0.70 volts.
For VOL, Vin = 2.0 volts.
At fan-out of 1 (RL = 40 Kf_).
For VIH , Vou t = 0.25 volts.
For VIL, Vou t = 2.45 volts.
Reverse current in diode.
Diode forward voltage at forward current
of 0.12 mA.
Input grounded through I00 _.
Resistance between Pin 14 and Pin 3.
Average delay between input and output of
gate while at fan-out of i0.
E_Igineer: L.J.P. Date: July 20, 1967
CIRCUITTYPE: LPDT'!L9042
TESTN_IBER:
TESTTITLE: Output Voltage Levels (VoH, VOI)
TESTCONDITIONS:
Io Connect the circuit below in the following sequence:
Pin I, Pin 14, others.
2. Measurement accuracy ±2 percent.
SCH_IATIC:
+5.00 V <---
± 1%
Da t_
System
DVM
±
TEST P[_OC' t':,I)UI,I_,:' "
.
,
4 K5%
• 1 14
23 1312
• ii
I0
9
8
> +5.00 volts
± 1%
Adjust Vx for 0.700 volts. Measure and record VOI 1 on all
c irc uit s.
Adjust VX for 2.00 volts. Measure and record VOL on all
circuits.
CIRCUITTYPE: LPDI)JL9042
TESTPROCEDURECONTINUED:
TESTN_IBER: 1
D
APPROXIbLATER ADINGSANDLIMITS EXPECTED
PARAMETERS READINGS
VOH
VOL
5.00 volts
0.i0 volts
COI'_ENTS:
LIMITS DURINGTEST
2.45 volts
0.25 volts
CIRCUITTYPE: LPD'±_L9042
TESTNU_IBER:
TESTTITLE: Input Voltage Levels (VIII, VIL )
TEST CONDITIONS:
I. Connect the circuit below in the following sequence:
Pin i, Pin 14, others.
2. Measurement accuracy ±2 percent.
SCHE_D\TIC:
+5.00 V ±1%
I
DVM 1
HP344 0A
±
40 K 5%
< F---
lData Sys ternDVM
TEST PROCEDURE:
I 14
2 13
3 12
4 " ii
5 i0
6 9
7 g
+5.00 V +1%
1. Adjust Vx for 2.45 volts on tlP3440A and record VX as VIL.
2. Adjust Vx for 0.40 volts on llP3440A and record V x as VI1 t.
CIRCUIT TYPE: LPDT,,_L 9042
TEST PROCEDURE CONTINUED:
TEST NUMBER :
APPROXIMATE READINGS AND LIMITS EXPECTED
PARAMETERS
VIL
VIH
READINGS
0.25 volts
1.30 volts
CO_D_NTS:
LIMITS DURING TEST
O. 7 volts
2.0 volts
LPDTLLL9042CIRCUITTYPE:
TESTNUMBER: 3!
TESTTITLE: . Input Lca ks_e Current.
TEST CONDITIONS:
i. Use Keithley Model 600A electrometer.
Set multiplier to 0.01.
2. Measurement accuracy +3 percent.
SCHEmaTIC:
Electrometer
i
+5. O0 V
+ 1%
I
2
3
4"
5
6
7
14
13
12
ii
i0
9
8
I
TEST PROCEDURE:
I. Record current as IL.
CIRCUITTYPE: LPDTuL9042
_T r_TEST PROCEDURE CO_TINUc, D:
TEST N_,IBER: 3
APPROXIbIATE READINGS AND LIMIT.S EXPECTED
PARAMET ER S [
I L
READINGS
10 -9 amperes
LIMITS DURING TEST
None
CObDIENTS :
CIRCUITTYPE: LPDT_wL9042
TESTN_iBER:
TESTTITLE: Input Diode Forward Voltage
TESTCONDITIONS:
i. Connect circuit below. Make ground connection prior to
connection to power supply.
2. Measurement accuracy +5 percent.
SCHEb_TIC:
H P344 0A
I 140 K 5% 2
4"
5
6
_ m
'If
TEST PROCEDURE:
14
13
12
11
10
9
8
I. Adjust VX until current in ammeter is 0.12 mA.
2. Record DVM reading as VDF.
CIRCUITTYPE: LPDT_JL9042
_ T TTEST PROCEDURE CO_T±NUED:
TEST N_iBER: 4
APPROXI_IATE READINGS AND LIMITS EXPECTED
PARAMETERS
VDF
READINGS
0.3 volt
CO_DIENTS:
i'i LIMITS DURING TEST
None
CIRCUITTYPE: LPD3)__L9042
TESTNUMBER: ___5_
TESTTITLE: Input Drive Current
TESTCONDITIONS:
l,
Connect the circuit below in the following sequence:
Pin 7, Pin 4, Pin 14.
2. Measurement accuracy +3 percent.
SCHENATIC :
Data
System
DVM
l00
0.1%
1
2
3
4'
5
6
14
13
12
ii
i0
9
8
+5.00 volts +1%
TEST PROCEDURE:
i. Record input drive current as Iin.
CIRCUITTYPE: LPDT,jL 9042
TEST PROCEDD_E CONTINUED:
TEST NUMBER:
APPROXI_LATE READINGS AND LIMITS EXPECTED
PAKAMETERS READINGS LIMITS DURING TEST
I °
in 0.125 mA None
C05DIENTS :
CIRCUIT TYPE: LPDT!_L 9042
TEST NUMBER :
TEST TITLE: Resistance
TEST CONDITIONS:
i,
,
3.
Connect circuit below in the following sequence:
Pin 3, Pin 14.
-2
Set electrometer to i0 ampere range and 0.003 multiplier.
Measurement accuracy +5 percent.
SC[]E_IATIC :
Keithley
Elec trome ter
600A
TESI _ PROCEDURE:
i 14
2 13
3 ]2
4" i]
5 10
6 9
7 8
T
Data
S ys tem
DVM
_[_
,
2.
3.
-5
Adjust VX until electrometer reads i0
Set exponent on data system to 10+4 .
Record DViq reading as R.
amperes.
CIRCUITTYPE: LPDTt,L9042
TESTPROCEDURECO_TTINUED:
TESTN_IBER: 6
APPROXI>_TEREADINGSANDLIMITS EXPECTED
PARA_IETERS READINGS LIMITS DURINGTEST
40K_ None
CO5_-ÂENTS:
pp,. LPD_,I L 904ZCIRCUIT IY ....
TEST NUMBER : 7
TEST TITLE: _Propagation De]az
TEST CONDITIONS :
i. Input pulse: Amplitude +4.5 volts, 500 nsec, 1 MI]z.
2. Use TI No. 6509 pulse generator. Terminate both ends
of cable (RG62) in 93 f).
S CHEb'E\TIC :
To oscilloscope
<
Genera I
tor
To oscilloscope
4 K5%
TEST PROCF, DUI_.E:
1 14
2 13
3 12
4 II
5 i0
6 9
7 8
• "-- q5.00 volts
+1%
I. Measure and record propagation delay tDR and tDF as defined
on the following page.
CIRCUITTYPE: LPDTt),L9042
TESTPROCEDURECONTI_ED:
TESTNUMBER:
POUT
4' _f
1.5 V
tDR
\
¢
I i
I
I I
tDF
APPROXI_.IATE READINGS AND LIMITS EXPECTED
PARAMETERS
tDR
tDF
READINGS LIMITS DURING TEST
20 ns
50 ns
None
None
CO_DIENTS :
TESTPIA]qFORLPD']'!_tL9Oq0
CIRCUITDIAGRAM
VCC
(14)
(5)
RES. o----
(6)
Q o
(lO)
------O
(9)
(30)
C2
(20)o__,-,........
CI
Cp
(1)
(1])
43
VCC
SD
?,7 t "TF£T CO_,,DI]:]ONS:
i. Pin 14 - 5.00 volts.
2. Pin 7 - ground.
3. PJn 11 - open.
4. Temperature 25 C.
TgST PAP, AtxIETI'2RS :
,
2
3
4
5
6
7
Outpul: vo]t:age ]evels (Q, Q) botll VII V L.
Leakage current at CD.
lnput currents.
Resistance (15 K,".).
l'rol_agatiotl dc,]ay.
Hin_mtu:_ c]ock alnp]ituJc.
l,[inimt!!v input ot:c vol t:age.
CIIARACTI_R IZAT ION PLAN
CIRCUIT TYPE: LPI)])JL 90/I0
BASIC CONDITIO_<S NOTES
VCC = 5 volts on Pin 14
Ground on Pin 7
Pin Ii open
Temperature 25 C
VMAX ZERO = 0.25 volts
VMIN ONE " 2.45 volts
Standard clock pulse:
500 nsec, 1 }fllz
4.5 volts
! PARANETER
APP
TEST
Output_one voltage for
Q and Q
Output_zero voltage for
Q and Q
Inpu t leakage current at CD
SC , CP
Input zero current at CD,
Resistance
Propagation delay
blJ nJmum ¢ lock anq)lJ Jude
CONDITIONS
At fan-out of I0 (RL = 4 K_).
Current when the respective terminals are
grounded.
15 ILQ resistor between Pins 5 and 14.
Delay between input and output at fan-out
of _IL/.
Reduce clock amplitude until toggle action
s t ops.
5 volts at CD measure ].eakage to Pin 14.
At fan-out of i0 (RL = 4 KQ).
CIRCUITTYPE: LPDTtIL9040
PARAmeTER
Minimuminput one voltage
CI and SI.
' _ST CONDITIONS
Reduce C_ and S1 voltage until toggle
action s_ops.
ENGINEER
REVISIONS:
L. J. P. DATE July 20, 1967
TESTPROCEDURECONTINUED:
CIRCUITTYPE: LPDT_L 904
TEST N_4BER:
APPROXI_IATE READINGS AND LIMITS EXPECTED
PAP_METERS
VQoL, VQoL
VQoH, VQoH
READINGS
0.I00 volts
5.00 volts
LIMITS DURING TEST
0.25 volts
2.45 volts
CO_D_NTS :
TESTNUMBER: I_L____
TESTTITLE: Output Voltag e Levels for Q and
TEST CONDITIONS:
i. Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy +2 percent.
SCHEb_TIC:
_ Q
1
External reset
switch (N.0.)
TEST PROCEDURE:
II .
4K5%
.._ |
--_ 1 14
I 2 13|
|3 12|
_--_ 4, II _--]
I5 101 [
_' !6 9'
_L s2
i. Depress S 1 m_nentarily; observe that Q < 0.25 volts;
record Q as VQo L. Repeat for all devices.
2. Depress_S 1 momentarily; observe that Q > 2.45 volts;
record Q as VQo H. Repeat for all devices.
3. Depress S2 momentarily; observe that Q > 2.45 volts;
record Q as VQo H. Repeat for all devices.
Depress_S 2 m_l_entari]y; observc that Q < 0.24 volts;
record Q as VQo L. Repeat for all devices.
+5.00 +_1% volts
4K5%
External reset
switch (N.0.)
CIRCUITTYPE: LPDT_L 9040
TEST NUMBER: 2
TEST TITLE: Input Leakage Current at CD
TEST CONDITIONS:
i. Connect circuit as shown.
2. Set electrometer multiplier switch to 0.01.
3. Measurement accuracy +3 percent.
SCHEMATIC :
+5.00 vows
+1%
i 14
2 13
3 12
4 _ Ii
5 i0
6 9
7 8
A
±
Keithley
Electrometer
600A
TEST PROCEDURE:
i. Read and record electrometer reading as ILC D.
CIRCUITTYPE: LPD_L 9040
TEST PROCEDURE CONTINUED:
TEST NUMBER: 2
1
APPROXIb_TE READINGS AND LIMITS EXPECTED
PAP_\METERS
ILCD
READINGS
i0 nA
LIMITS DURING TEST
None
COMMENTS :
CIRCUIT TYPE: LPD_L 9040
TEST NUMBER: 3
TEST TITLE: Input Currents
TEST CONDITIONS:
i°
•
3.
Connect the circuit shown in the following sequence:
Pin 7, Pin 14, others.
Pin 1 should be grounded except when measuring Icp.
Measurement accuracy-+2 percent.
SCHE_LAT IC :
I
System
DVM
±
_L 1 14
2 13
3 12
4, Ii
5 i0
6 9
7 8
+5.00 volts
> ±1%
TEST PROCEDURE:
1. Record current as ICD.
2. Connect DVM resistor combination
Record current as Icp, ISD.
to Pins 1 and ii in succession•
CIRCUITTYPE: LPDT!7.L904C
TESTPROCEDURECOETINUED:
TESTNUMBER:
APPROXIMATEREADINGSANDLIMITS EXPECTED
PARAMETERS READINGS I,IMITS DURINGTEST
Icp
ISD
ICD
0.]0 mA
O.I00 mA
O.i00 mA
0.31 mA
0.31 mA
0.31 mA
CO_.DIEN11S:
CIRCUITTYPE: LPDI_L 9040
TESTNUMBER: 4
TESTTITLE: Resistance
TESTCONDITIONS:
i. Connect the circuit shown.
2. Set Keithley electrometer to 0.003 multiplier and
• 10-2 ampererange.
3. Measurement........ y +5 percent•
SCHEMATIC :
Keithley [
Electrometer
600A
TEST PROCEDURE:
i
i 14
2 13
3 12
4 _ ii
5 i0
6 9
7 8
Data 1
System
DVM
±
_I_
I
V
X
i. Adjust VX until current reading on Keithley is 10 -5 amperes•
2. Set exponent on data system to 104 .
3. Record VX as resistance.
CIRCUITTYPE: LPDT_L 904
TEST PROCEDURE CONTINUED:
TEST N_IBER:
APPROXI_IATE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS
R 15 K
H'-_ LIMITS DURING TEST
None
CO[_D,lENT S :
TESTPLANFORSN 5Z'L20
Inputs
D
(4)
i_2 VCc
)
_ Output
Gnd
(ll)
TEST CONDITIONS :
i. Pin 4 - 5.0 volts.
2. Pin ii ground.
3. Temperature 25 C.
TEST PARAMETERS :
L. Output voltage levels (VoH, VOL).
2. Input voltage levels (VIH, VIL).
3. Input leakage current.
4. Input drive current.
5. Power supply current.
6. Propagation delay.
CHARACTERIZATIONPI_N
CIRCUITTYPE: SN54L20
BASICCONDITIONS I[ NOTES
VCC = 5.0 volts on Pin 4
Ground Pin Ii
Temperature 25 C
VMIN ONE = 2.40 volts
VMAX ZERO -- 0.30 volts
PARA_IETER
Output voltage levels
VON E , VZERO
Input voltage levels
VON E , VZERO
Input leakage current
Input drive current
APP
EST
1
2
-k
4
Power supply current 5 I
Propagation delay 6 I
CONDITIONS
At fan-out of i0 (R, = 4 KQ).
For VOH, Vin = 0.70bvolts.
For VOL, Vin = 2.0 volts.
At fan-out of i (RL = 40 K_).
For VII I, Vou t = 0.30 volts.
For VIL, Vou t 2.40 volts.
Input voltage of 5 volts.
Input current with input connected to
ground through lO0 f_.
Current required to supply gate at zero and
one level.
Average delay between _nput and output of
gate while at fan-out of I0.
Engineer: L.J.P. Date: July 15, 1967
CIRCUITTYPE: LPDTU,L 9040
TESTNUMBER:_____i_
TESTTITLE: Propagation Delay
TESTCONDITIONS:
i. Clock pulse -+4.5 volts, 500 nsec, I MHz.
2. Use TI No. 6509Xpulse generator, and terminate both
ends of cable (RG62) in 93 _.
3. Measurementaccuracy -+5percent.
SCHEMATIC:
ulse
rator
To oscilloscope
4.50 V--
Z
_-- I
_-- 2
3
4,
5
• ,i_ 6
7i.
4K 5%
14
13
12
ii
i0
9
8
> +5.00 !1% volts
4K5%
Q
_To
oscilloscope
TEST PROCEDURE:
1. Measure and record tDl_ and tDF as defined on following page.
until toggle action stops. Record VCI as VMI N CI"2. Decrease VCI '
3. Determine and record minimum clock amplitude for toggle.
CIRCUITTYPE: LPDT_!L 904C
TEST PROCEDURE CO_TINUED:
TEST NUMBER:
Clock
i
I
I
I
-----_t
tDR
_1.5 V
I i
, i
----->I
tDF
APPROXI_IATE READINGS AND LIMITS EXPECTED
PARAMETERS
tDR
tDF
VMIN CP
VMIN C 1
READINGS
90 nsec
150 nsec
1.3 volts
1.2 volts
CO_DIENTS :
LIMITS DURING TEST
N one
CIRCUITTYPE: SN54L__0
TESTNUMBER:
TESTTITLE: Output Voltage Levels (VoH, V0L)
TESTCONDITIONS:
i. Connect the circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Measurement accuracy ±2 percent.
SCIIE_IATIC :
I 14
i Data
-- System
DVM
_1_
TEST PROC_EDL_E :
i 14
2 13
3 12
4' ii
5 i0
6 9
7 8
+5.00 volts ±1%
i. Adjust V I for 2.00 volts.
2. Record DVH voltage as VOL.
3. Adjust V I for 0.700 volts.
......... '_"...... c.'- VO11
CIRCUIT TYPE: SN54L2 0
TEST PROCEDURE CONTINXJED:
TEST N_IBER:
APPROXISIATI_I READINGS AND LIMITS EXPECTED
PARAMETERS
VOL
VOH
READINGS
0.i00 volts
5.00 volts
LIMITS DURING TEST
0.3 volts
2.4 volts
CObDIENTS :
CIRCUITTYPE: SN54L20
TESTNUMBER:
TESTTITLE: Input Voltage Levels (V!H, VIL)
TESTCONDITIONS:
i. Connect the circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Measurement accuracy +2 percent.
SCHE_IATIC :
l
IsY :  mlow
_ 344 0A
TEST PROCEDURE:
i 14
2 13
3 12
4 ii
5 i0
6 9
7 8
+5.00 volts ±1%
i
i. Adjust V 1 for VX = 0.50 volts (stable).
2. Record V 1 as VIH.
3. Adjust V I for VX = 2.40 volts (stable).
.......... i .... IL"
CIRCUITTYPE: SN54L20
TESTPROCEDURECONTINUED:
TESTNUMBER:
APPROXIMATER ADINGSANDLIMITS EXPECTED
PARAMETERS
VIH
VIL
READINGS
1.5 volts
0.5 volts
LIMITS DURINGTEST
2.0 volts
0.7 volts
CObDII,:NTS :
CIRCUIT TYPE: SN54L20
TEST NUMBER: 3
TEST TITLE:
TEST CONDITIONS:
input Leakage Current
i. Connect circuit below in the iollowing sequence:
Pin Ii, Pin 4, others.
2. Measurement accuracy ±2 percent.
SCHE_DIT IC :
I Data
System
VM I
TEST PROCEDURE:
1
2
3
- 4
5
6
7
+5.00 volts +1%
i. Read and record DVM reading as IL.
14
13
12
Ii
i0
9
8
i
IL = VDV M x 10 -4 .
CIRCUITTYPE: SN54L20
TESTPROCEDURECONTINUED:
TESTN_IBER:
APPROXI_.LATEREADINGSANDLIMITS EXPECTED
PARAMETERS READINGS LIMITS DURINGTEST
IL 50 I'A None
CO_DIENTS:
CIRCUITTYPE: SN54L20
TESTNUMBER:
TESTTITLE: Input Drive Current
TESTCONDITIONS:
i. Connect circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Measurement accuracy ±2 percent.
SCHE_IATIC :
Data
System
DVM
TEST PROCEDURE:
m
i00
0. i%
2 13
3 12
45 106 97 8
--_ +5.00 volts +1%
+5.00 volts +1%
i. Read DVM as input drive current, lin.
CIRCUIT TYPE: SN54L2 0
TEST PROCEDURE CONTINUED:
TEST NUMBER: 4
APPROXIblATE READINGS AND LIMITS EXPECTED
PAIUkMETERS READINGS LIMITS DURING TEST
I.
In
C0}DIENTS :
0.i0 mA 0.18 mA
CIRCUIT TYPE: SN54L2 0
TEST NUMBER: 5
TEST TITLE: Power Supply Current
TEST CONDITIONS:
i. Connect the circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Measurement accuracy ±2 percent.
SCHE_IAT IC :
 5.00
volts ±1%
i00 Q O. 1%
_ata l
l vFl 
i 14
2 13
3 12
4, ii
5 i0
6 9
7 8 X
TEST PROCEDURE:
i. Set VX to zero and record current as ICC I.
2. Set VX to 5.00 volts and record current as ICC O.
CIRCUITTYPE: SN542L_2L__
TESTPROCEDURECO_TINUED:
TESTNUMBER: c
APPROXIMATEREADINGSANDLIMITS EXPECTED
PARAMETERS
ICC0
ICC1
READINGS
0.15 mA
0.07 mA
C05_,IENTS :
LIMITS DURING TEST
0.29 mA
0.ii mA
CIRCUITTYPE: SN54L20
TESTNUMBER: 6
TESTTITLE: _ Propagation Delay
TESTCONDITIONS:
!. Input pulse: amplitude +4.5 volts, pulse width
500 nsec, 1 MHz.
2. Use TI No. 6509Xpulse generator. Terminate both ends
of cable (RG62) in 93 f_.
3. Measurementaccuracy -+5percent.
SCHE_IATIC:
To oscilloscope
I ;
Pulse I
Genera-I
tor ]
±
f
+5.00 volts
±1%
1
-----]2
1 3
_-------I 4,
15
1 6
I
1 7
13'
ii
S
8
+5.00 volts ±1%
4 K5%
i To
oscilloscope
TEST PROCEDURE:
I. Measure and record tDL and tDF as defined on following page.
N54 20CIRCUITTYPE: SN___
TESTPROCEDURECONTI}_ED:
TESTNUMBER:__6_
7
1.5V
VIN / 1.5 V
I
I
I
1.5 V
I I
I i
I i
1.5V
tDR tDF
APPKOXI_.LATE READINGS AND LIMITS EXPECTED
......... -PA_ _';i_ R-S............ ii READINGS LIMITS DURING TEST
tDF
tDR
30 ns
30 ns
None
None
CO_DIENTS :
TESTPLANFORSN54L71FLIP-FLOPS
4. Temperature 25 C.
TESTPA]LAMETERS:
i. Output voltage levels (Q Q both VH, VL).
2. Leakage current (PRESETand RI).
3. Input currents.
4. Power supply current.
5. Propagation delay.
'6. M_nimumclock amplitude.
7. Minimum input one voltage.
CHARACTERIZATIONPLAN
CIRCUITTYPE: SN54L71
BASICCONDITIONS NOTES
VCC= 5 volts on Pin 4
Ground on Pin 7
Pin Ii open
Temperature 25 C
VbIAXZERO= 0.3 volts
VblINONE = 2.4 volts
Standard clock pulse:
500 nsec, i MHz
.[J.
4.5 volts,
APP
PARAb[ETER EST CONDITIONS ....
Output one voltage for
Q and Q
Output_zero voltage for
Q and Q
Leakage current at PRESET
and R I
Input current at PRESET
and R 1
Power supply current
Propagation delay
blinimum c lock ampl _rude
2
3
5
At fan-out of I0 (RL = 4 F_).
At fan-out of i0 (RL = 4 K_).
5 volts at PRESET and R 1 measure leakage
to ground.
Current when respective terminals are
grounded.
Current load to power supply.
Delay between input and output at fan-out
of 10.
Reduce clock amplitude until toggle action
s top,q .
CIRCUITTYPE: _qN 54T,71
PARAMETER
Minimum input
one voltage RI, S!.
_JF
EST CONDITIONS
Reduce R. and S 1 voltage until toggle
action s_ops.
ENGINEER _L._I_P.
REVISIONS:
DATE _aglxmt_l.O_,__19 6 7
TEST NUMBER : i
TEST TITLE: Output Voltage Levels O and Q
TEST CONDITIONS:
. Connect the circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Measurement accuracy ±2 percent.
+5.00 +1% volts
SCHEMATIC :
+5.00 volts
+ 1%
S 1 /S2/
1
--2
r,____.3
) 4,
_--5
6
7
14
13
12
ii
i0
9
8
4 K 5% 4 K 5%
Q
TEST PROCEDURE:
I. Close S I momentarily; observe that Q < 0.3 volts; record Q as
VQo L. Repeat for all devices.
2. Close S 1 mc_nentarily; observe that Q > 2.4 volts; record Q as
VQoII. Repeat for all devices.
3. Close S2 momentarily; observe that Q > 2.4 volts; record Q as
VQoII. Repeat for all. devices.
4. Close S2 momentarily; ol)serve that Q < 0.3 volts; record Q as
VQo L. Repeat for all devices.
CIRCUITTYPE: SN54L71
TESTNUMBER: __}
TESTTITLE: Input Leakage Currents
TEST CONDITIONS:
I ,
•
3.
Connect circuit below in the following sequence:
Pin ii, Pin 4, others.
Scan all devices before changing conditions.
Measurement accuracy ±3 percent.
SCHEMATIC :
+5.o0 <-
volts ±1%
N
1 14
2 13
3 12
4' II
5 i0
6 9
7 8 l0 K0.1%
Sys tern
DVM
TEST PROCEDURE:
l•
2.
3.
Scan all devices. Record current as ILR I.
Place resistor DVM combination on Pin 3.
Record current as IL PRESET •
CIRCUITTYPE: SN 54L71
TESTPROCEDURECONTI_qTED:
TESTN_IBER:
APPROXIblATEREADINGSANDLIHITS EXPECTED
PARAHETERS READINGS LIMITS DURINGTEST
N
VO] 1 Q, Q
VOL Q,
5.00 volts
0.i00 volts
2.4 volts
0.3 volts
CO?IMENT S :
Set power supply voltage with DVM to 1.0 percent of nominal value.
CIRCUIT TYPE: SN 54L71
TEST PROCEDURE CONTINUED:
TEST NUMBER:
APPROXI>[ATE READINGS AND LIMITS EXPECTED
PARAMETERS RF_4DINGS LIMITS DURING TEST
ILRI
IL PRESET
None
None
CO}D_NTS :
TEST N_4BER: __3
TEST TITLE: Input Currents
TEST CONDITIONS:
i. Connect circuit below in the following sequence:
Pin ii, Pin Ii, others.
2. Measurement accuracy ±3 percent.
SCIIE_IATIC :
F5.00 volts_. L,
±1%
w
1 14
2 13
3 12
4" ii
5 I0
6 9
7 8
i00 Q
0.1%
I
TEST Plx _,hDUkt-:
i. Scan all devices and record current as IRI.
2. Place resistor DVbl combination on Pin 3.
3. Record current as IpRESET.
CIRCUIT TYPE: SN 54L71
TEST PROCEDURE CONTINUED:
TEST NUMBER:
¢.JY
!
APPROXII, D\TE READINGS AND LIMITS EXPECTED
PARAMETERS READINGS LIMITS DURING TEST
IR ' IpRESET 0.i0 mA 0.36 mA
CO}D[ENTS:
TESTTITLE:
TESTCONDITIONS:
.t.
i.
Power Supply Current
TEST Nb_IBER: 4
Connect circuit below in the following sequence:
Pin ii, Pin 4, Pin 5.
2. Measurement accuracy-_;3 percent
SCHE_iATIC :
_5.00 v olts_-_
+1%
I00 f_ 0.1%
Sys tem[--
DVM I
14
2 13
3 12
4' ii
5 i0
6 9
7 8
TEST PROCEDUI<E:
i. Scan all devices and record current as ICC.
CIRCUITTYPE: SN 54L71
TESTPROCEDURECONTINUED:
TESTN_IBER: 4
APPROXIFIATEREADINGSANDLIMITS EXPECTED
PARAMETERS
ICC
READINGS
0.30 mA
LIMITS DURINGTEST
0.76 mA
CO_D_NTS:
_IKUUJ-_
TESTNUMBER: __5
TEST TITLE: Propagation Delay; Minimum Clock Voltage; Minimum Input Volt a_,?__
TEST CONDITIONS :
i. Clock pulse 44.5 volts, 500 nsec, 1 MHz.
2. Use TI No. 6509X pulse generator. Terminate both ends
of cable (RG62) in 93 f_.
3. Measurement accuracy +5 percent.
To oscilloscope
SClIEbbITIC :
_E---
Pulse
Genera-
tor
+4.50 volts
+500v
'-93_ <----_
- +1%
-- S
TEST PROCEDURE:
1
l
1
I
4.'4 K 5%
1 14
2 13
3 12
4 " Ii
5 I0
6 9
7 8
4.4 K 5%
Q
i oscillosco
I. Measure and record tDR and tDF for Q as defined on
following page.
2. Determine minimum clock amplitude for toggle.
3. Close S.
4. Decrease VS unti] toggle fail.s _lnd record V S as VH1 N S"
CIRCUIT TYPE: SN 54L71
TEST PROCEDURE CONTINUED:
TEST NUMBER.
Clock
Q
"_i==
J I
I I
I I
t
DR
1.5V
1.5 V
1.5 V
1
J I
i
t
DF
.5 V
APPROXIHATE READINGS AND LIMITS EXPECTED
PARAMETERS READ INGS
tDF
tDR
VMIN CP
___ VMIN S
30 ns
60 ns
1.3 volts
1.3 volts
[ LIMITS DURING TEST
None
CO_'DIENT S :
TESTPLANFORRD310 GATES
(14) Vcc
(1)o--b_-----
(2)0--;.O-----
(4)0----_O------
(5)0---I__-----
(3)0-_
__¢u__
Out put
_I_____ (6)
---_(7)
Gnd
TEST CONDJTIONS:
I. Pin 14 - 5.0 volts.
2. Pin 7 - ground.
3. Temperature 25 C.
TEST PARAMETEP, S :
i. Output voltage levels (Voll, VOL ).
2. Input voltage levels (VII!, VIL ).
3. Input leakage current.
4. Input drive current.
)
5. Diode forward voltage.
6. Resistance.
7. Propagation delay.
CHARACTERIZATIONPLAN
CIRCUITTYPE: RD310
BASICCONDITIONS
VCC= 5.00 volts on Pin 14
Ground Pin 7
Temperature 25 C
NOTES
VMINONE= 3.7 volts
VMAXZERO = 0.45 volts
PARAmeTER
Output voltage levels
VONE' VZERO
Input voltage levels
VONE' VZERO
Input leakage current
Input drive current
Input diode forward
voltage
Resistance
Propagation delay
APPI
ESTI CONDITIONS
I
i , At fan-out 5 (RT = 360 _).
I For VOH,V. = _0.8 volts.
, VInFor = 2.2 volts.VOL in
I 2
I
4
At fan-out I (RT = 1.8 K_).
--"0.45 volts
For VIH , Vou t = 3.70 volts.
For VIL , Vou t
Reverse current in diode.
Input grounded through i00 f_.
Diode forward voltage at forward current
of 2.5 mA.
Resistance between Pin 3 and Pin 14.
Average delay between input and output of
gate while at fan-out of 5.
Engineer: L.J.P. Date: July 15, 1967
CIRCUL'i' '%IW_: _ oLu
TEST N_IBER: __.j
TEST TITLE: , Output Voltage Levels (Voll, VOL )
TEST CONDITIONS:
, Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy ±2 percent.
SCHF_II_TIC :
V
X
360
1%
Ds ta ]
- i
TESI t'ROCEt)URE :
i 14
2 13
3 12
4, II
5 i0
6 9
7 8
> +5.00 volts
+ 1%
i. Set VX to 0.800 volts.
2. Set VX to 2.20 volts.
Measure and record VOH on all circuits.
Measure and record VOL on all circuits.
CIRCUIT TYPE: RD 310
TEST PROCEDb_E CONTINUED:
TEST NUMBER:
APPROX_D\TE READINGS AND LIMITS EXPECTED
PARAMETERS i
V
OH
READINGS LIMITS DURING TEST
5.00 volts
0.25 volts
3.90 volts
0.45 volts
CO_,[ENTS :
TESTNUMBER:
TESTTITLE: Input Voltage Levels (VIH, VIL)
TESTCONDITIONS:
i, Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy ±2 percent.
SCH_IATIC :
t1P344 0A
VX
b
211 1.8K
.___j I%
Da ta
Sys tom
TEST PROCEDURE:
i 14
2 13
3 12
4. ii
5 i0
6 9
7 8
+5.00 volts
± 1%
1. Adjust VX for 3.70 volts on HP3440A and record VX as VIL.
2. Adjust VX for 0.45 volts on IIP3440A and record VX as VII I•
CIRCUITTYPE: RD310
TESTPROCEDD_ECONTINUED:
TESTN_IBER:
APPROXImaTEREADINGSANDLIMITS EXPECTED
PARAMETERS READINGS LIMITS DURINGTEST
VIH
VIL
0.30 volts
1.40 volts
0.80 volts
2.2 volts
CO_DIENTS:
t
t
CIRCUI'J-''.I.'Y_PI_:i'lL)JLU
TEST NUMBER : __-'."
TEST TITLE: Input Leakage Current
TEST CONDITIONS :
i. Use Keithley Model 600A electrometer.
to 0.01 (current range).
2. Measurement accuracy ±3 percent.
Set multiplier
SCIIENATIC :
+5.00 volts
±1%
I
Elec trometer_
i
i
2
3
4"
5
6
7
ILl
13
12
ii
I0
9
8
TEST PROCE/)URF,:
i. Record current as IL.
CIRCUITTYPE: RD 310
TESTPROCEDURECONTINUED:
TESTNUMBER:
APPROXIHATEREADINGSANDLI_._ITSEXPECTED
PARAMETERS READINGS LIMITS DURINGTEST
IL
-9i0 amperes None
CO>DrENTS:
TESTNUMBER: 4
TESTTITLE: I__nRqtDrive Current
TEST CONDITIONS:
i. Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy -+3 percent.
SCHE>tATIC :
+5.00 volts
-+1%
TF, ST Pi',OCEDURE :
1 14
2 13
3 12
4, ii
5 i0
6 9
-- 7 8
>
+5.00 volts
-+1%
0.1%
-7
Data 1
S ys tem
DVM
i
1. Record input drive current lin.
CIRCUITTYPE: RD310
TESTPROCEDURECONTINUED:
TESTNUMBER: 4
APPROXI_._TEREADINGSANDLIMITS EXPECTED
PARAMETERS I READINGS LIMITS DURINGTEST
I°
in
0.150 n_ None
CO_DIENTS:
TEST NUMBER:
TEST TITLE: _nput Dio@e Forward Voltage
TEST CONDITIONS:
i, Connect the circuit bel_ in the follo_<ing sequence:
Pin 7, Pin 3.
2. Measurement accuracy i5 percent.
SCIIE_b\TIC:
11P344 OA
1.8 K 5% -V
±
TEST IUIOCEDURE :
1 14
2 13
3 12
4" ii
5 I0
6 9
7 8
i. Adjust VX until current in ammeter is 2.5 mA.
2. Record DVM reading as VDF.
CIRCUITTYPE: RD 310
TEST PROCEDURE CONTINUED:
TEST NUMBER:
APPROXIKATE READINGS AND LIMITS EXPECTED
PARAbIETERS
VDF
READINGS
0.7 volts
LIMITS DURING TEST
None
I
CO}_IENTS:
I_., / I_._ U ..k .L _1_r_ /'idJ ....' _ w
TEST NUMBER :
TEST TITLE: Resistance
TEST CONDITIONS:
i. Connect the circuit below in the following sequence:
Pin 3, Pin 14.
2. Set electr_neter to 0.003 multiplier.
3. Measurement accuracy +5 percent.
SCI.IEMAT IC :
TEST PROCEDUIIE :
I 14
2 13
3 12
4" ii
5 i0
6 9
7 8
---F
I Data
I  ys om
I
l
"7 Vx
I
Electr
etei_ 6
_i_
.
2.
3.
Set Vx until electrometer reads 0.I mA.
Set exponent on data system to 103 .
Record DVM reading as R.
p .
CIRCUIT TYPE: RD 310
TEST PROCEDURE CONTINUED:
TEST N_IBER:
APPROXI_IATE READINGS AND LIMITS EXPECTED
PAP_IETERS READINGS LIMITS DURING TEST
R 1.8K None
CO_D[ENTS:
CIRCUL'f 'filL: LiD OJU
TEST NUMBEI: _ 7
TEST TITLE: Propagation Delay
TEST CONDITiOES:
i. Input pulse: amplitude +4.5 volts, 500 nsec, I MHz.
2. Use TI No. 6509X pulse generator. Terminate both ends of cable
(RG62) in 93 _.
3. Measurement accuracy +5 percent.
SCHE_IATIC :
Pu 1s"_e
Genera tor
To oscilloscope
TEST PI{OCEDURE:
2
3
4"
5
------- 6
14
13
12
ii
I0
9
f 7 8
--_ +5.00 volts +1%
i. Measure and record propagation delay tDR and tDF as defined
on following page.
CIRCUIT TYPE: RD 310
TEST PROCEDURE CO_$TINUED:
TEST N_IBER:
PIN
P
OUT
1.5V
1.5 V_ i
I I
I I
I I
tDR tDF
APPROX_.IATE READINGS AND LIMITS EXPECTED
CONNENT S :
PARAMET ERS
tDR
tDF
READINGS
8 ms
10 ns
LIMITS DURING TEST
None
None
TESTPLANFORRD321 FLIP-FLOP
C
Q (14) _, -
¢p (2)
(il)
TEST CONDITIONS:
i. Pin 4 - 5.0 volts.
2. Pin ii - ground.
3. Pin 14 - open.
4. Temperature 25 C.
TEST PARAblETERS :
1. Output voltage levels (Q, Q-) Vti, V L.
2. Leakage current at RD.
3. Input current at RD, RC, Cp.
4. Resistance.
5. Propa[,a t ion delay.
6. Minimum c]ock amplitude.
CHARACTERIZATION PLAN
CI'RCUIT TYPE: RD 321
BASIC CONDITIONS
VCC = 5 volts on Pin 4
Ground on Pin ii
- Pin 14 open
Temperature 25 C
11 NOTES
VMAX ZERO = 0.45 volts
VMIN ONE = 2.5 volts
Standard clock pulse:
500 nsec_ 1 _z
4.5 volts,
PARA_FETER
Output one voltage for Q
and Q.
IAPP
....... EST
1,.
Output zero voltage for Q
and Q.
Input leakage current
at RD
Input zero currents at
RC , RD •
Input zero currents at CP.
Resistance.
Propagation Delay.
3
4
CONDITIONS
At fan-out of 5 (RL = 360 f)).-
At fan-out of 5 (RL = 360 Q).
5 volts at RD; measure leakage to Pin 4.
Current when respective terminal is gr.ounded.
Current when clock terminal is grounded.
8 KQ resistor ........ Pins 4 a,ld 3I_t_ L W 'C. _:.- LL . ,
Delay between input and output of fan-out
of 5.
CIRCUIT TYPE: P_D 32 1
PARAmeTER
Minimum clock amplitude
_i _.
_ST CONDITIONS
Reduce clock amplitude until toggle action
stops.
L. J.P. DATE _ i_ 15 1967
CIRCUIT TYPE: RD 321
TEST NUMBER:
TEST TITLE: Output Voltage Levels Q, Q
TEST CONDIT!ONS:
I. Connect the circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Resistors are 360 f2 +5 percent.
3. Power supply (Vcc) set to 5.00 :tl percent.
4. Measurement accuracy +2 percent.
VCC
VCC
SCHEMATIC :
TEST PROCEDURE :
,
,
,
4.
5.
14i
2
12
5 i0 --
6 9
7 8 DVM
_I_
Switch SI (N.C.)
Observe voltage at Q. If Q > 0.45 volts momentarily open
S 1 as necessary to insure that Q is at logic zero.
VQo L on Pin 12 and record voltage on Pin 13Rec or_d voltage as
as VQoII.
........ 1 _"_' _u_nl_ Pin 3Remove grolltlUs ii t)tIl r lU dtlu
Repeat Step I for P_n 13.
Record voltage on Pin 12 as VQo]I.
as VQo L.
Record voltage on Pin 13
DVM ]
i
CIRCUIT TYPE: RD 321
TEST PROCEDURE CONTINUED:
TEST N_IBER:
APPROXIblATE READINGS AND LIHITS EXPECTED
PARAHETERS READINGS
VOL Q, Q
Voli Q, Q
0.25 volts
5 •00 vo]ts
LIMITS DUllING TEST
0.45 volts
2.5 volts
CObL_II'NTS :
Set: power supply voltages to 1 percent of nominal value.
CIRCUIT TYPE: RD 321
TEST NUMBER: 2
TEST TITLE: Diode Leakage Current
TEST CONDITIONS :
i. Connect circuit below.
2. Set electrometer multiplier to 0.01.
3. Measurement accuracy +3 percent.
SCHEmaTIC:
Keithley
Electrometer
600A
TEST PROCEDURE:
A
±
i
2
3
4,
5
6
7
14
13
12
ii
i0
9
8
+5.00 _+1% volts
i. Record current as IL RD"
CIRCUITTYPE: RD321
TESTN_IBER: 2:
rr_ rlTEST PROCEDURE CON_I_D:
APPROXI_iATE READINGS AND LIMITS EXPECTED
PARAMETERS
IL RD
READINGS
10 -9 amperes
LIMITS DURING TEST
None
CO?_.IENTS:
CIRCUIT TYPE: RD 321
TEST N_IBER: 3
TEST TITLE: Input Currents
TEST CONDITIONS:
i. Connect circuit below in the following sequence:
Pin Ii, Pin 4, others.
2. Measurement accuracy-+3 percent.
SCHEb_TIC:
I Data 1
System
DVM
1
0100 Q
.1%i
+5. O0 V
+1%
TEST PROCEDURE:
I 14
2 13
3 12
4' ii ,_.
5 i0
6 9
7 8
I. Measure current.at Pin 1 and record as I.
in RC"
2. Move meter combination to Pin 14; record current as
I.in RD"
CIRCUITTYPE: RD321
TESTPROCEDURECO_:TINUED:
TESTNUMBER:
APPROXIb_TEREADINGSANDLIMITS EXPECTED
PARAMETERS READINGS LIMITS DURINGTEST
IRD
IRC
1.30 mA
0.95 mA
1.76 mA
-< 1.01 n_A
CO_D_NTS:
CIRCUITTYPE: RD321
TESTNUMBER: 4
TESTTITLE:
TESTCONDITIONS:
Clock Input Currents
i. Connect circuit below in the following sequence:
Pin ii, Pin 4, others.
2. Measurementaccuracy ±3 percent.
SCHEb_TIC:
I
Data 1
System
DVM
±
TEST PROCEDURE:
i00 _]
0.1Z
I 14
3 12
4" ii|
+ .00 _ 5 i0
% I 6 9
7 8
I. Measure and record current at Pin 2 as Icp.
CIRCUITTYPE: RD321
TESTPROCEDURECO_TINUED:
TESTN_IBER:
APPROXImaTEREADINGSANDLIMITS EXPECTED
PAI_METERS RF_DINGS
Icp 1.20 mA
LIMITS DURINGTEST
1.54 mA
COI_DU_NTS:
CIRCUITTYPE: RD 321
TEST NUMBER: 5
TEST TITLE:
TEST CONDITIONS:
Resistance
I. Connect the circuit bel_ in the following sequence:
Pin 4, Pin 3.
2. Set Keithley electrometer to 0.003 multiplier and I0-I current
range.
3. Measurement accuracy ±5 percent.
SCHE_IATIC :
±
TEST PROCEDURE:
Keithley I
Electromete_
600A I
Data
I System
I DVM
i 14
2 13
3 12
4 ii
5 i0
6 9
7 8
V X
io
2.
3.
Adjust VX until electrometer reads 10 -4 amperes.
Set data system DVM to exponent 103 .
Record VX as R.
TESTPROCEDURECONTINUED:
CIRCUITTYPE: RD 32
i
TEST NUMBER : 5
APPROXI_IATE READINGS AND LIMITS EXPECTEI)
PARAMETERS READINGS LIMITS DURING TEST
81_ N one
CObD[ENrI'S:
CIRCUITTYPE: RD321
TESTN_IBER: 6
TESTTITLE: Propagation Delay L
TESTCONDITIONS:
i. Clock pulse +4.50 volts, 500 nsec, 1 MHz.
2. Use TI No. 6509Xpulse generator. Terminate both ends of
cable (RG62) in 93 _.
3. Measurementaccuracy +5 percent.
SCHEmaTIC:
To oscilloscope
Pulse
Gener-
ator
±
+5. O0
!1% v
i
2
3
4"
5
6
7
• 14
13
12
Ii
i0
_m,+5.00 ±1% volts
QI
_To
oscilloscope
TEST PROCEDURE:
i. Measure and record delay times as defined on the following
page.
2. Determine minimum clock amplitude for toggle.
CIRCUITTYPE: RD321
TESTPROCEDURECO:$TINUED:
TESTN_IBER:
Clock
-->
J
1.5V
1.5V
/
1.5V
I
-_-
I
I
I
I
I
I
tDR
___ 5 V _
4" I
I
I
I
K--
tDF
APPROXI_LATE READINGS AND LIMITS EXPECTED
PARAMETERS READ INGS
tDR
tDF
LIMITS DURING TEST
i0 ns
30 ns
None
None
CO}DIENTS :
TESTPLANFOREQUIVALENTCIRCUITSTUDY
CIRCUIT TYPES:
Fairchild DT_L962 Gates
Radiation 242 Gates
Philco PL962 Gates
Motorola SC1253 Gates
Inputs
(3)
" o--n%t---
(4)
(5)
(14)
_,--o VCC
°2tp ut
"____ .______K (6)
(7)
Motorola MC962 Gates
Motorola Dieleetrically Isoiated Gates
Texas Instrument SN15962 Gates
TEST CONDITIONS :
I. Pin 14 5.0 volts.
2. Pin 7 - ground.
3. Temperature 25 C.
TEST PAP_TERS:
i. Output voltage levels.
2. Input voltage levels.
3. Input leakage current.
4. Input drive current.
5 o Resistance.
6. Propagation delay.
CHARACTERIZATIONPLAN
CIRCUITTYPE: 962
BASICCONDITIONS
VCC= 5.0 volts on Pin 4
Ground Pin 7
Temperature 25 C
.__IL NOTES
VMIN ONE = 2.50 volts
VMAX ZERO = 0.45 volts
_PP
PARAMETER EST CONDITIONS
IOutput voltage levels
VON E , VZERO
At fan-out of 8 (RL = 470 f_).
For XOH' Vin = i. I0.For = 1.9.
VOL' in
Input voltage levels
VON E, VZERO"
Input lea_kage current
Input drive current
Resis tance
Propagation delay
I
2 I At no load.
IFor XIH' V, V °utFor V IL out = 0.45 volts.= 2.50 volts.
4
Reverse current in diode.
Input grounded through i0 f_.
Resistance between Pin 14 and Pin 6.
Average delay between input and output of
gate at fan-out of 8.
............. I
Engineer: I,.J.P. Date: July 22, 1.967
CIRCUITTYPE: 962
TESTNUMBER:__i....
TESTTITLE: Output Voltage Levels (VOH, VOL) •
TESTCONDITIONS:
l, Connect the circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy +2 percent.
SCHEMATIC :
TEST PROCEDURE:
470 _ 5%
<-----vVv%-_----
+5.00 volts Z±1%
Data
system
i 14
2 13
3 12
4" ii
5 i0
6 9
7 8
> +5.00 volts
±1%
,
,
Adjust Vx to 1.90 volts.
VOL"
Adjust VX to I.i0 volts.
VOI I"
Scan all devices and record data as
Scan all devices and record data as
CIRCUITTYPE: 962
TESTPROCEDURECONTINUED:
TESTNUMBER:_!_1
APPROXI_IATEREADINGSANDLIMITS EXPECTED
PARAMETERS READINGS
VOL 0.25 volts
Vol 1 5.00 volts
LIMITS DURING TEST
0.4 volts
2.6 volts
CO_DIENTS :
.o
CIRCUIT TYPE: 962
TEST NUMBER: 2
TEST TITLE: Input Voltage Levels (VIH, VIL )
TEST CONDITIONS:
i° Connect circuit below in the following sequence:
Pin 7, Pin 14, others.
2. Measurement accuracy ±2 percent.
SCHEMATIC :
a aISys tern I
DVM I
_ ±
TEST PKOCEDUI, E :
I
3440A
DVM ]j_ -
1 14
2 13
3 12
4' ii
5 i0
6 9
7 8
> +5.00 volts
±1%
•
,
Adjust VX for an indication of 2.50 volts on the HP3440A.
Record VX as VIL.
for an indication of 0.45 volts on the HP3440A.
Adjust VX
Record VX as VIH.
CIRCUITTYPE: 962
TESTPROCEDURECONTINUED:
2TESTN_IBER:
APPROXI_TATER ADINGSANDLIMITS EXPECTED
PARAHETERS
CO_L\IENTS:
VIL
Vltt
READINGS
1.3 volts
1.4 volts
II I. i volts
I 1.9 volts
CIRCUITTYPE: 962
TESTNUMBER: 3
TESTTITLE: Input Leakage Current
TESTCONDITIONS:
i, Use Keithley Electrometer Model 600A.
0.01 (current range).
2. Measurement accuracy -+3 percent.
Set multiplier to
SCHEmaTIC:
+5.oo v <
-+1%
Elec __
trome ter
1
2
3
4_
5
6
7
14
13
12
ii
i0
9
8
TEST PROCEDURE:
I. Record current as IL.
CIRCUITTYPE: 962
TESTPROCEDURECONTINUED:
TESTNUMBER:
APPROXIbLATER ADINGSANDLIMITS EXPi'_CTED
PAP_METERS READINGS
I L
-9i0 amperes
CO}b[ENTS:
'J LIMITS DURINGTEST
CIRCUITTYPE: 962
TESTNUMBER: 4
TEST TITLE: Input Drive Current
TESTCONDITIONS:
i • Connect the circuit below in the following sequence:
Pin 7, Pin 14, others•
2. Measurement accuracy ±2 percent.
SCHE_IATIC :
I
Data 1
System
DVM
l
1
2
3
,
5
i0 _ 0.1% 6
14
13
12
ii
i0
9
8
+5.00 V
TEST PROCEDURE:
i. Record DVM reading as input drive current Iin.
CIRCUITTYPE: 962
TESTPROCEDURECONTIN_UED:
TESTN_IBER:
APPROXI_IATER ADINGSANDLIMITS EXPECTED
PARAMETERS READINGS LIMITS DURINGTEST
COI,D[ENTS:
I°
In
l. OmA 1.6 mA
J.....................................
CIRCUIT TYPE: 962
TEST NUMBER: 5
TEST TITLE: Resistance
TEST CONDITIONS:
i.
•
Connect the circuit below in the following sequence:
Pin 6, Pin 14.
Use Keithley Electrometer Model 600A. Set multiplier
to 0.01 (current range).
3. Measurement accuracy ±3 percent.
SCHF_\T IC :
Elec trometer
TEST PI_OCEDURE :
1 14
2 13
3 12
4" ii
5 i0
6 9
7 8
i Data
Sys tem
VM
i
V X
i .
2.
3.
Set VX until Keithley reads 0.i mA.
Set data system exponent to 103 .
Record VX as resistance, R.
CIRCUITTYPE: 962
TESTPROCEDURECONTINUED:
TESTN_IBER:
APPROXImaTEREADINGSANDLIMITS EXPECTED
PAP_METERS READINGS LIMITS DURINGTEST
R 6Kf] None
CIRCUITTYPE: 962
TESTNUMBER: 6
TESTTITLE: _Propasation Delay
TESTCONDITIONS:
i. ,Input pulse: amplitude +4.5 volts, pulse Width
500 nsec, 1MHz.
2. Use TI No. 6509X pulse generator. Terminate both ends
of cable (RG62) in 93 _.
3. Measurement accuracy ±5 percent.
SCHEmaTIC:
To oscilloscope
I
Pulse
Gener-
ator
_I_
To
oscilloscope
TEST PROCEDURE:
f
i 14
2 13
3 12
4, Ii
5 I0
6 9
7 8
470 _ 5%
+5.00 V
±1%
l. Measure and record propagatioL_ delay as t and t
DR DF
defined on the following page.
as
CIRCUIT TYPE: 962
TEST PROCEDURE CONTINUED:
TEST N_IBER:
tDR
1
I
1
-->
tDF
APPROX]_b¾TE READINGS AND LIMITS EXPECTED
PARAMETERS
tDR
tDF
READINGS
20 ns
50 ns
CO_DIENTS :
[].
Nonei......................: ..........
APPENDIX II
MONITORING AND TEST CONFIGURATIONS DURING IRRADIATION
APPENDIXII
MONITORING AND TEST CONFIGURATIONS DURING IRRADIATION
This appendix contains the schematic diagrams and information con-
cerning the procedures used in monitoring the behavior of the circuits during
exposure to the electron radiation environment. The information is arranged
in the same order as for Appendix I.
.Amplifier Circuits
i. Fairchild _tA709
2. National Semiconductor LMIOI
3. Ame ico 807BE
4. Signetics SE501
Digital Circuits
I. Fairchild LPDT_tL9040
2. Fairchild LPDT_L9042
3. Texas Instruments SN54L71
4. Texas Instruments SN54L20
5. Radiation, Inc. RD321
6. Radiation, Inc. RD310
7. DTL962 (Equivalent Circuits)
CIRCUIT TYPE: !,A709
STATIC
VCC: +12.00 ±i percent
VBB: -12.00 -+i percent
PULSED:
VCC: +12.0 ±5 percent
VBB: -12.0 +5 percent
INPUTS
STATIC
I. +22.0 volts
2. -22 .0 volts
3, Ground
4. 1 volt rms at 1 KHz
SUPPLer VOLTAGES
DURATION: 10 -3 second
DURATION: 10 -3 second
OUTPUTS EXPECTED
I. +i0.0 volts
2. -Ii.0 volts
3; ±0.i0 volts
4, 1 volt rms
PULSED
I. 1.0 volt p to p, 10-3
o
second at 4 Kllz
i. 1.0 volts p to p
@
FAILURE MODES
@
2. Offset voltage
3. + Saturation
FAILURE MODE:
Gain (output a-c voltage)
4, - Saturation
Q
i@
2.
3.
4.
5o
FAILURE LEVEL:
i0 percent change in output volts
+2 volts
*9.5 volts
-9.5 volts
CIRCUITTYPE: .___A709
TESTNUMBER: Rad
TESTTITLE: Static Radiation Circuit
TEST CONDITIONS:
Ground
Relay No. 1 Open
Relay No. 2
Open
+22.00 volts
I
Open
+,
-22.00 volts
Open
A-C
Relay No. 3
1
Relay No. 4
System Relay
SCHEMATIC :
51 _ 5%
input
c o_nrno n
5.1 K5%
51 _ 5%
O
L
5.1 K5%
500 pf 1.5 K 5%
II _Vv
1
2
3
4
-12.00 volts
Input common
--!_ +12.00 volts
f NASA Dymec data
20 pf system
TEST PROCEDURE:
i. Scan all devices.
2. Energize Relay No. i and No. 2.
3. Scan all devices.
4. Energize Relay No. i and No. 3.
5. Scan all devices.
6. Energize Relay No. i and No. 4.
7. Scan all devices.
CIRCUIT "i'Y£_: "A/U_
TEST NUMBER: Ra_.__(
TEST TITLE: Pulsed Radiation Circuit
TEST CONDITIONS:
Output
<
Line
Driver
RG5 8.
Storage
Oscilloscope
SCtlE_._TIC:
Pulsed
input
51 f_ 5%
5.1 K5%
_Zili_vvv---,
51 fi 5%
L
500 pf
II-
5.1K 5%
VXA/_
1.5 K5%
-/V_AI
i
i 1
2
8
7
6--i
4 5
Pulsed VBB
_, Output
__T 200 pf
RG58
c__7_7___. Pulsed Vcc
TEST PROCEDURE:
I. Photograph output voltage waveform from storage oscilloscope.
CIRCUIT TYPE: LM I01
SUPPLY VOZTAGES
STATIC
VOC: +12.00 +I percent
VBB: -12.00 +i peKcent
PULSED:
VCC: +12.0 +5 percent
VBB: -12.0 ±5 percent
INPUTS
STATIC
I. +22.0 volts
2. -22.0 volts
3 • Gr ound
4. 1.0 volt rms (ac), 1 KHz
DURATION: 10-3 second
DURATION: 10 -3 second
OUTPUTS EXPECTED
i. +i0.0 volts
2. -ii.0 volts
3; 0.i0 volt
/+, 1.0 volt rms
PULSED
I. 1.0 volt p to p (ac) for 10-3 second
4 KHz
2.
i@
2.
1.0 volts p to p
FAI LURE MODES
FAILURE MODE:
I. Gain (outpt!t s-c vpltaze)
-%
"_. Offset voita_e
3. + Saturation voltaRe _
4. - Saturation voltage
5.
FAILURE LEVEL:
1% I0 _ercent chan__in ou___ tput volts
2. +2 volts
3. +9.5 volts
4. -9.5 volts
5.
(JlKCuif rl_: _ LM i_Ul .....
TEST NUMBER:
TEST TITLE: _tatic Radiation Circuit
TEST CONDITIONS:
Relay No. I
Gr ou nd
Open
Open
Relay No. 2 +22.00 volts
O
_OOpen
Relay No. 3 .-22.00 volts
O. pen
Relay No. 4 AC _x_
SCHE_D_T!C :
Relay
51Q
<
C O_rag_0 rl
5.1 K 5%
L
i
2
5.1 K 5%
3
51 _Q15% _4_
-12.00 volts
II
30 pf
7
6
5
TEST PROCEDURE:
Input common
> +12.0D v
NASA Dymec
data system
I. Scan all devices.
2. Energize Relay No. i and No. 2.
3. Scan all devices.
4. Energize Relay No. I and No. 3.
5. Scan all devices.
6. Energize Relay No. 1 and No. 4.
7. Scan all devices.
CIRCUITTYPE: LM i01
TESTNUMBER: Rad
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Output Line
DriVer
RG58
l StorageOscilloscope
SCHE_IAT IC :
TEST PROCEDURE:
5.1K
5.1 K5%
2
II
m
7
51_ 5 4
Pulsed VBB
l
l
Pulsed VCC
O.tput
i. Photograph output voltage waveform from storage
oscilloscope.
CIRCUIT TYPE: 807 BE
STATIC
Vcc: +12.00 +i percent
VBB: -12.00 +i _ercent
PULSED :
VCC: +12.0 +5 percent
VBB: -12.0 +5 percent
INPUTS
STATI C
i, +22.0 volts
2, -22.0 volts
3 • Gr ound
4, 1.0 volt rms 1KHz
SUPPLY VOETAGES
DURATION: 10-3 second
DURATION: 10-3 second
OUTPUTS EXPECTED
I, +ii.0 volts
2, -Ii.0 volts
3; 0.I0 volts
4, 1.0 volt rms
PULSED
i. 1.0 volts p to p, 4 KHz for 10 -3 second
@
I. 1.0 volts p to p
2.
FAILURE MODES
FAILURE MODE:
i. Gain (a-c output voltage)
2. Offset voltage
3. + Saturation
lt. - Saturation
o
I@
2.
3.
4.
5.
FAILURE LEVEL:
I0 percent change in output volts
+2 volts
+9.5 volts
-9.5 volts
CIRCUITTYPE: 807 BE
TESTNUMBER: Rad
TESTTITLE: Static Radiation Circuit
TESTCONDITIONS:Ground
Relay No. i
Open O
. Open
Re lay No. 2 +22.00 volts e_
A
i Open
Relay Nq. 3 -22.00 volts
• Open
Relay No. 4
AC
System Relays
_2_ Input common
SCHEmaTIC:
o
lay c ommon
51 _ 5%
5.1 K5%
51 f_ 57_
5.1K
IK5%
3'
4
-12.00 volts
7
5% L
i0 _ I+12.00 volts
i
9 - _ NASA Dymec
data
8 system
I 50 pf
200 pf _
TEST PROCEDURE:
i. Scan all devices.
2. Energize Relay No. 1 and No. 2.
3. Scan all devices.
4. Energize Re]my No. 1and No. 3.
5. Scan all devices.
6. Energize Relay No. 1 and No. 4.
7. Scan all devices.
TESTNUMBER: Ra,
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Ou tpu t
.< f%/L
RG58
Line } iDriver
Storage
Oscilloscope
SCHEmaTIC:
5.1K 5%
-'11Pulsed 51 _ 5%
input --
TEST PROCEDURE:
IK5% _
2500 pf
q
51n
5.1 K5%
I i0
2 9
3 8
4 7
5 6
Pulsed VBB
f%
50 pf
Pulsed VCC
_Output
i. Photograph output voltage waveform from storage oscilloscope.
CIRCUIT TYPE: SE 501G
SUPPLYVOLTAGES
STATIC
VCC :
VBB:
6.00 +i percent
PULSED:
VCC: 6.00 ±i percent
VBB :
DURATION:
DURATION:
10-3 second
INPUTS
STATIC
I. D-C ground
2. A-C ground
3. +i.0 volt
4. 0.01 volt rms at i KHz
it
2.
3.
4.
OUTPUTS EXPECTED
+2.00 volts
+3.5 volts
+5.2 volts
0.45 volt rms
PULSED
I. 0.01 volt p to p at 4 KHz for 10-3
second
2.
i@
2.
0.45 volt p to p
FAI LURE MODES
l@
2.
3.
4.
5.
FAILURE MODE:
Gain (output _e)__• voltase
+ Saturation
- Saturation
Quiescent output
i@
2.
3.
4.
5o
FAILURE LEVEL:
25 percent change
0.5 volt decrease
0.5 volt increase
0.6 volt decrease
CIRCUITTYPE: _. _u-_
TEST NUMBER: R.___!
TEST TITLE: Static Radiation Circuit
TEST CONDITIONS:
±
SCHEb_TIC:
J_
m
[I
A-C ground
47 _fd open
open
D-C ground
open
i- ll1100volt
opcq
Relay No. 1
v
_._ Re lay No
&
_4;7 t,fd
•o_..__ Re lay No
o
_ Re lay No
System Relays
6.00 volts
i
2
3"
4
,5
Input common
i0
9
8
7
.._6
Re lay
C oro.m 0 n
NASA Dymec
data sys.ter
TEST PROCEDURE:
I. Scan all devices.
2. Energize Relay No. 1 and No. 2.
3. Scan all devices.
4. Energize Re lsy No. 1 and No. 3.
5. Scan all devices.
6. Energize Relay No. i and No. 4.
7. Scan all devices.
CIRCUIT TYPE: LPDT,,L 9042
SUPPL-f VOZTAGES
STATIC
J •
VCC. 5.00 +I percent
VBB:
PULSED:
VCC: 5.00 ±5 percent
VBB :
DURATION:
DURATION:
10-5 second
INPUTS
STATIC
VMIN ONE = 0.7 voltsI.
2, VMA X ZERO = 2.0...volts
3.
0
OUTPUTS EXPECTED
I. 4.9 volts
2, 0.20 volts
%
3.
@
PULSED
i, V_n = open
0
i@
2,
0.20 volts
FAILURE MODES
FAILURE MODE:
i. Output low level
o
4 •
0
@
2.
3.
4.
5o
FAILURE LEVEL:
0.25 volts
2.45 volts
CIRCUITTYPE: SE 501G
TESTNUHBER: Rad
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Output Li ne
Driver
RG58
l StorageOscilloscope
SCHE_IATIC :
Pulsed VCC
J 1
• 2
3"
4
< 5
I0
9
RG58
7 _
6.
RG58
,_ "_ Pulsed input
Output
TEST PROCEDURE:
CIRCUITTYPE: LPD])_L9042
TESTNUMBER:_.__ad_
TESTTITLE:
TESTCONDITIONS:
Static Radiation Circuit
V°
in MAX ZERO
a
V°
in MIN ONE
v • Data
System Relay
Input common
SCHEmaTIC:
NASA Dymec
data system
<
Input c _nmon
<
[
i
2
3
4 ,
5
6
7
14
13
12
Ii
I0
9
8
+5.00 volts
TEST PROCEDURE:
i. Scan all devices with V.
in
2. Energize relay.
3. Scan all devices with V.
in
= VMAXZER O-
= VMIN ONE"
CIRCUITTYPE: LPDIgJ,L 904_
TEST NUMBER : •R___!_
[
TEST TITLE:
TEST CONDITIONS:
Pulsed Radiation Circuit
Output
Line
Driver
RG58
2 StorageOscilloscope
SCHEMATIC :
RG58
< i
<
TEST PROCEDURE:
1 14
2 13
3 12
4, ii
5 I0
6 9
7 8
RG58
i _ Pulsed
_ VCC . .
i. Photograph or record output voltage pulse magnitude from
storage oscilloscope.
CIRCUIT TYPE: LPDT_,L 9040
SUPPLY VOLTAGES
STATIC
VGC: 5.00 ±i percent
VBB:
PULSED:
VCC: 5.00 ±5 percent
VBB:
DURATION :
DURATION:
10-5 sec ond
STATIC
I.
2.
3.
4.
INPUTS
External reset
IQ
2.
3.
_e
OUTPUTS EXPECTED
m
4.9 volts at Q
0.20 volts at Q
PULSED
I.
2.
i@
2.
0.20 volts at Q
FAILURE MODES
i@.
2.
3.
4.
5.
FAI LURE MODE :
Output low level at
Output high level at Q
i@
2.
3.
4.
5o
FAILURE LEVEL:
0.25 volts-
2.45 volts
CIRCUITTYPE: _$__9_Q_
" TESTNUMBER:
TESTTITLE: Static Radiation Circuit
TESTCONDITIONS:
Q
System Relay
SCHEMATIC :
TEST PROCEDURE:
i.
o
3.
Q
f
--I
2
3
4'
5
_---- 6
-----7
14
13
12
II
i0
9
8
+5.00 V
3.9K 5%
>
External reset
switch - N.O.
Scan all devices on Q. If any changes in state are noted, close
external reset switch and repeat scan.
Energize relays.
Scan all devices on Q.
CIRCUITTYPE: LPDT___eL9040
TESTNUMBER: Rad
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Output Line
Driver
RG58 I Storage
i__ 10sciii°sc°pe
SCHEmaTIC:
Output RG58--
i
3.9 K 5%
I 14
2 13
3 12
4 ii
5 I0
6 9
7 8
3.9 K 5%
To pulsed VCC
TEST PROCEDURE:
I. Photograph or record output voltage pulse magnitude from
storage oscilloscope.
CIRCUIT TYPE: SN54L20
SUPPLYVOLTAGES
STATIC
V_,C:" 5.00 ±i percent
VBB:
PULSED:
VCC: 5.00 ±5 percent
VBB:
DURATION: 10-5 second
DURATION:
INPUTS
STATIC
I. VMIN ONE = 0.70 volts
2. VMAX ZERO = 2.00 volts
3.
4.
IQ
2.
3.
4.
OUTPUTS EXPECTED
4.90 volts
0.20 volts
PULSED
I. Vin = open
2.
i@
2.
0.20 volts
FAILURE MODE:
I. Ohtput low level
2. Output h_l) level
3.
Q
e
FAILURE MODES
i@
2.
3.
4.
5.
FAILURE LEVEL:
0.30 volts
2.40 volts
CIRCUITTYPE: SN54L20
TESTNUMBER: Rad
TESTTITLE: Static Radiation Circuit
TESTCONDITIONS:
V°
in MAX ZERO
A
V°
in MIN ONE
A
v
A
Data
System Re lay
> Input common
SCHEMATIC:
+5.00 volts
3.9 K 5% |
i
NASA Dymec data system
i
2
3
4,
5
6
7
14
13
12
ii
i0
9
8
Input c ommon
TEST PROCEDURE:
•
2.
3.
Scann all devices with V.
in
Energize relay•
= VMAX ZERO"
Scan all devices with V =in VMIN ONE
CIRCUITTYPE: SN 54L20
TESTNUMBER: Rad
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Y_
Line RG58
Driver _-_
"g_
Storage
Osc i llosc ope
Output RG58 I
° !
RG58
To pulsed VCC
i 14
2 13
3 12
4 ii
5 i0
6 9
7 8
TEST PROCEDURES :
I. Photograph or record output voltage pulse magnitude
from storage oscilloscope.
CIRCUIT TYPE: SN54L71
STATIC
VCC: 5.00 -+i percent
VBB :
PULSED:
VCC: 5.00 -+ percent
VBB:
SUPPLX VOLTAGES
DURATION :
DURATION:
STATIC
i.
2.
3.
4.
INPUTS
External preset
PULSED
i.
2.
10 -5 second
OUTPUTS EXPECTED
i, 4.9 volts at Q
m
2. 0.25 volts at Q
3.
@
m
I, 0.25 volts at Q
@
2.
3.
4.
5.
FAILURE MODE:
Output low level at
Output high level at Q
FAILURE MODES
i@
2.
3.
4.
50
FAILURE LEVEL:
0.3 volts
2.4 volts
CIRCUITTYPE: SN 54L71
TESTNUMBER: Ra_
r
TEST TITLE: _ Static Radiation Circuit
TEST CONDITIONS:
Q
_" Data
System Re lay
"_- NASA Dymec data system
SCHEmaTIC:
+5.00 I
volts
LJlExternal reset
switch
2_
i
2
3
4
5
6
7
14
13
12
Ii
I0
9
8
<
<
+5.00 volts
4 K5%
Q
ii f Q
TEST PROCEDL_RE:
i.
o
Scan all devices on Q. If any changes in state are noted, close
external reset switch and repeat scan.
Energize relays.
3. Scan all devices on Q.
CIRCUITTYPE: _LTI
TESTNUMBER:__
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Output
Line Driver
RG58
i S tor ageOscilloscope
SCHE}_TIC:
RG58
To pu Ised "_ O
V(,C
._1-
0.1
1 14
2 13
3 12
4 Ii
5 i0
6 9
7 8
RG58
9_.
4 K5%
v I
RG58
___'_- Output
TEST PROCEDURE:
I. Photograph or record output voltage pulse magnitude from storage
oscilloscope.
CIRCUIT TYPE: RD310
STATIC
VCC: 5.00 ±i percent
VBB:
PULSED:
VCC: 5.00 ±5 percent
VBB :
INPUTS
STATIC
I. VMIN ONE = 0.80 volts
2. VMA x ZERO = 2.20 volts
@
@
PULSED
I. Vin = open
@
SUPPLY VOZTAGES
DURATION: 10-5 second
DURATION:
OUTPUTS
i, 4.9 volts
EXPECTED
2. 0.25 volts
3.
@
i, 0.25 volts
@
FAILURE MODE:
i. Output low level
2. Output high level
o
@
@
FAILURE MODES
l@
2.
3.
4.
5.
FAILURE LEVEL:
0.45 volts
3.70 volts
CIRCUITTYPE: RD310
TESTNUMBER: Rsd
TESTTITLE: Static Radiation Circuit
TESTCONDITIONS:
V°
in MAX ZERO
@.
V°
in MIN ONE
A
v
\
Input common
System Relay
SCHEMATIC:
Re lay common
NASA Dymec
data system
< v
I
2
3
4,
5
6
7
360 _ 5%
14
13
12
Ii
I0
9
8
+5.00 volts
TEST PROCEDURE:
i .
2.
3.
Scan all devices with V.
in
Energize relay.
Scan all devices with V°
in
= VMAXZER O •
= VMIN ONE"
CIRCUITTY_E: RD31U
TESTNUMBER: --/L
TESTTITLE: Radiation Pulsed Circuit
TESTCONDITIONS:
oo_o_i I I_°_i,_ Line Driver f%/t
-- I --
Storage
Oscilloscope
SCHEmaTIC:
Output
RG58
i
2
3
4
5
6
7
14
360 f] 5%
13
12
ii
I0
9
8
RG58
" '2_ Pulsed VCC
TEST PROCEDURE:
i. Photograph or record output voltage pulse magnitude from
storage oscilloscope.
CIRCUIT TYPE: RD321
l
SUPPLY VOL_TAGES
STATIC
VCC: 5.00 ±i percent
VBB:
PULSED:
VCC: 5.00 ±5 percent
VBB:
DURATION:
DURATION:
10 -5 second
STATIC
i.
INPUTS
@
3. External reset
$
OUTPUTS EXPECTED
I. 4.90 volts st
2. 0.250 volts at Q
3.
@
PULSED
Io
@
FAILURE MODES
i@
2.
0.250 volts at Q
@
2.
3.
4.
5.
FAILURE MODE:
Output low level at Q
vutput _=v_l -_dLtlJ._11
FAILURE LEVEL:
io 0.45 volts
2. 2.2 volts
Q
@
o
. TEST NUMBER:
TEST TITLE: _ Static Radiation Circuit
TEST CONDITIONS:
Q
Da ta
System Relay
NASA Dymec
data system
SCHEMATIC:
±
+5.00 volts I-
TEST PROCEDURE:
f--'i
2
3
4
5
6
7
R = 360 [_ 5%
14
13
12
ii
i0
9
8
Exter
res_
switc
(N.O.
Io Scan all devices on Q. If any changes in state are noted
close external reset switch and repeat scan.
2. Energize relays.
3. Scan all devices on Q.
CIRCUITTYPE: RD321
TESTNUMBER: Rad
TESTTITLE: Pulsed Radiation Circuit
TESTCONDITIONS:
Output
<2_
Line RG58
Driver i
Storage
Oscilloscope
S CHE_iAT IC:
RG58
,2_
To pulsed --
Vec
TEST PROCEDURE:
t_
I
2
3
4"
5
6
7
14
13 --
12
Ii
i0
9
.01
f_f i
RG58
R =" 360 _ 5%
RG58 Output
ii Photograph or record output voltage pulse magnitude
from storage oscilloscope.
To pulsed
VCC
CIRCUIT TYPE: 962
STATIC
VCC: 5.00 +i percent
VBB:
PULSED:
VCC: 5.00 ±I percent
VBB:
INPUTS
STATIC
i. VMIN ONE = i.i0 or 1.00
2. VMA_ ZERO = 1.90
3.
@
SUPPLY VOZTAGES
DURATION:
DURATION:
10-5 second
OUTPUTS EXPECTED
I. Vout = 4.9 volts
2. Vout = 0.25 volts
%
3.
@
PULSED
I, V.in = open
@
i@
2.
V = 0.25 volts
ou t
i@
FAILURE MODE:
Output low level
2. Output high level
3.
@
@
FAILURE MODES
FAILURE LEVEL:
i° 0.50 volts
2. 2.50 volts
o
@
°
CIRCUIT TYPE : 962
TEST NUMBER: Rad
TEST TITLE:
TEST CONDITIONS:
Static Radiation Circuit
V°
In MAX ZERO
V°
in MIN ONE
\
Input common
Data System Relay
SCHE>_TIC:
470 f_ 5%
F
Re lay common
NASA Dymec
data system
i
2
3
4,
5
6
7
14
13
12
ii
I0
9
8
+5 O0 V
TEST PROCEDURE:
i .
2.
3.
Scan all devices with V.
in
Energize relay.
Scan all devices with V.
in
= VMAX ZERO"
= VMIN ONE"
CIRCUITTYPE: 962
TESTNUMBER: /i_
1
TEST TITLE: Pulsed
TEST CONDITIONS:
Radiation Circuit
Output
i
i
RG5 8
Line ]
Driver i i1 _
Storage
Oscilloscope
SCHE_iAT IC :
Output
< i
i
2
3
4"
5
6
7i
470 5%
13
12
Ii
i0
9
8
RG5 8
l To pulsed
TEST PROCEDURE:
I. Photograph or record output voltage pulse magnitude
from storage oscilloscope.
APPENDIXIII
CHARACTERIZATION DATA
APPENDIX III
CHARACTERIZATION AND RADIATION-MONITORING DATA
This appendix contains the results of pre/post irradiation measurements
that were made following the characterization plans described in Appendix I.
Both the pre/post irradiation data for a specific test and circuit type are
recorded in one page.
Ordering arrangement of data and figures is as in Appendix I.
Amplifier Circuits
I. Fairchild _A709
2. National Semiconductor LMI01
3. Ame ico 807BE
4. Signetics SE501
Digital Circuits
I. Fairchild LPDT_L9040
2. Fairchild LPDT_L9042
3. Texas Instruments SN54L71
4. Texas Instruments SN54L20
5. Radiation, Inc. RD321
6. Radiation, Inc. RD310
Equivalent Circuits Study
I. Fairchild DT_L962
2. Motorola Dielectrically Isolated Circuits
3. Philco PL962
4. Radiation, Inc. RD242
5. Texas Instruments SN15962
6. Motorola MC962
7. Motorola SC1253
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APPENDIX IV
COMPUTER PROGRAMS
APPENDIX IV
COMPUTER PROGRAMS
This appendix contains a print-out of the computer programs used
to tabulate, summarize, and plot the raw data.
Computer Program for Fundamental Study
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Computer Program for Equivalent Circuit Study
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Computer Program to Plot Circuit Output
Voltage vs. Fluence
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